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PREFACE. 


T he Manual "wliicli Las LitLerto been commonly used for 
arcLseological as well as for other Public Works, and in 
accordance with which all archeeological estimates have been 
framed, is the Military WorJcs Handbooh, now in its seventh 
edition. But as this Handbook was designed solely to meet 
the requirements of Engineers and Builders engaged on new 
buildings, it necessarily contains much that is irrelevant 
and much also that is quite imsuitable for archaeological 
works. In compiling the present- Manual, I have made it 
my object to present the materials in as simple and concise 
a form as possible and so to arrange and index them that the 
standing orders, instructions or specifications relative to any 
given point may readily be referred to. To this end the 
Manual has been divided into two parts. In the first are 
set forth all essential Government orders regarding the main- 
tenance of monuments and the conduct of conservation 
work, the duties of Archaeological and Public Works officers 
and their assistants in respect of it, the principles and pro- 
cedure to be followed by them, and such other explanations 
as have seemed' to me requisite. The second part contains 
detailed instructions and specifications on all questions 
lilcely to arise in connexion with the conservation of ancient 
monuments in India. These instructions and specifications 
are intended to .serve as a guide, , wherever conditions 
permit, but to be modified aecording- ^lo * circumstances, 
if for local or other reasons .modifioatioit^'.is thought’ 
desirable. 



( ii ) 


In tlic drafting of the Manual I hare drawn to some 
extent on my Pamphlet entitled Conservation of Ancient 
MomimentSy which was first published by me in 1907, and 
I have taken full advantage also of the valuable instructions, 
particularly as to such matters as grouting, pointing and 
underpinning, which were issued by His Majesty’s Office 
of Works in the Report of the Inspector of AncietU Monwnenti 
for the pear ending March, 1913. My draft of the Manual 
has been examined in detail by a joint committee of Public 
Works and Archcoological officers, and many useful recom- 
mendations made by them have since been embodied in it. 
To Khan Bahadur Hira Khan, Executive Engineer, Agra, 
who was a member of this Committee, my thanks especially 
are due for the drawings furnished by him for Plates III, 
VIII, IX, X and XII. To the Society for the Protection of 
Ancient Monuments also, and to Mr. Charles Peers, Inspector 
of Ancient Monuments in the United Elingdom, I am much 
indebted for the friendly interest they have taken in the 
work and for the care with which they have examined the 
proofs as well as for numerous useful suggestions with which 
they have favoured me. 


StMIiA, 

dulf/ Zst. 1922 . 


JOHX MABSHAIiL, 
Ijivertior Gp.nerdl of Archceology. 
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General. 


1. The words ‘ Ancient Monuments ’ in this hand- Debinition oir 
book should be interpreted as monuments within 
meaning of section 2(1) of the Ancient Monuments 
Preservation Act (VII of 1904), which reads : — 

“Ancient monument” means any structure, erection or 
monument, or any tumulus or place of interment, or any cave, 
rock-sculpture, inscription or monolith, which is of historical, 
archteological or artistic interest, or any remains thereof, and 
includes — 


(а) the site of an ancient monument ; 

(б) such portion of land adjoining the site^of an ancient 

monument as may be required -.for fencing or cov- 
ering in or otherwise preserving, such monument ; 
and . 7 . . ,, .;■ * - . ' 

(c) the means of access to and edUv^nieht infection of an • 
ancient monument. • ’ . 


2. The following olassjjGiQatidn of ancientiaontmifefits; XScassieioation 

X. j-'. I "•.I.' -A* 1-4^ j OP .A'vnrmw'P 



or .AKOIENr 
MONidMBNTS. 


. * Government of In^- {Education- EDepartmient) ‘ Kosolution .. 
No. 48 of 2lBt February 1W9._ 
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SUBDIVISIOK or 
CLASSinCATIOS. 


IVITIAI. P.EPAIUS 
TO MOKUMKVrS 

01 Class II. 


in the various Lists of Antiquarian Remains issued 
by the Axchceologicnl Department, ns well ns in the 
Departmental Progress Eeports. 

I. — ^Thosc raonnments wliiplj from their present condi- 
tion or historical or nrchtcologicnl value ought to he maintained 
in permanent pood repair. 

II. — Those monumentb \\hieh it is now onlj* possible or 
desirable to save from fuither decay by such measures ns the 
eradication of vegetation, the exclusion of nnttr from the 
A«ills, and the like. 

III. — Those momimtnts uhieh, from theii advanced btnpc 
of decay or comparative unimportance, it is impo=sibh‘ nr 
uiinecc.ssnry to prescivo. 

3. The monuments in classes I and II arc further 


subdivided thus : — 


I (a) and 11 (a) . 

. Monuments owned and main- 
tained by Government. 

I (b) and IT (h) . 

. Monuments ouned and main- 
tained by private person*. 

I (c) and IT (c) . 

. Momiinenfs owned by private 
persons but maintained by 
tlic owners and Government 
jointly or by the Go\ernment 
exclusi'v ily. 


4. As regards Class II it will often be found neces- 
saiy to carry out initial repairs, over and above those 
specified, in order to put a building in such a state 
that those minor measures will afterwards .suffice to 
keep it in a tolerably fail condition. 

N.B . — Bccaufo n building is pul into Cln«s III, on account 
of its very dilapidated condition, it docs not follow that any 
measures should he. permitted which uill tend to hasten its 
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decay. It may still bo a monument of interest as long as its 
fabrie keeps together. 

5. Only those ancient monuments which for the Monuments in 
time being are declared to be protected monuments the custody of 
under Section 3(1) of the Ancient Monuments Preser- logi<^°^vaet 
vation Act are in the custody of the Archoeological mbnt. 
Department. But it is the duly of Archseological 

Officers to bring to the notice of Government any 
ancient monuments, whether belonging to Government 
or to private owners, which in their opinion are worthy 
of being protected by notification under the Ancient 
Monuments Preservation Act and preserved by Govern- 
ment. 

6. If an officer of Government considers that a Protection op 
monument ought to be protected, he should address M onu. 
the Superintendent of Archojologj^ who wiU in turn^®^®* 
address the Local Government on the subject. 

, 7. Cases of oflences under the Ancient Monuments Offences under 

Preservation Act should be reported to the District^"® Ancient 
TLir • . . t Monuments 

Magistrate for necessary action. Preservation 

Acrr. 

8. A list of protected monuments will be main- List of pro- 
tained by each Archteological Superintendent, in which ^^n^^to^ 
particulars will be given of maintenance charges and maintained by 
the agency by which the monuments are ma.inta;ined. the AROHaio- 
Extracts from these lists will.- be supplied by the^°®°^ Superin- 
Archaiological Superintendent 'to- aU. authorities respon- 
sible for the repair, of the . mbnuiii6hts to which the 
-extracts relate, and cdrrectipnibr ml-sUps .will also 
'be supplied each .’year jiur order ’that!- thB extracts may 
be kept up to date. ’. In the amualcorrwtioh slips any 
changes made in the anniial -‘^■aD^£sh 9 .uj^.,.be shown, .- 
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Cost of maift* 
TEKAHCB or 
Protected JIokd- 
MEMTS. 


Duties or 
Archasologicad 
ARD PODLIC 
Works OmoERs 

IK REGARD TO 
AKOIENT MOND- 
MEKTS. 

R. and A. Depart- 
ment Resolution 
No. 26-2S-2 of 
July 7th, im. 


Gekeral iksfeo- 

TION OF AKCIENT 
’SIONOMENTS. 


9. The cost of maintaining Protected Monuments 
is charged to Imperial Eevenucs, but the execution 
of repairs and other measures connected with the 
upkeep of Protected Monuments and of the grounds 
attached to them are usually carried out through 
the agency of the Local Administrations. 

10. The duties of Archteological Officers in regard 
to the conservation of ancient monuments are laid 
dorni as follows : — 

(a) To adviso on the proiiosals for conservation or rcstora* 
tion works submitted by the oiGccrs of the Public Works Depart* 
incut (or other Deportments) and to recommend the order of 
precedence in uiiich these as well as any woiks suggested by 
themselves should be undertaken. 

(2i) To submit proposals lor the protection, conservation or 
repair of ancient buildings of interest requiring preservation, 
which hove come to tholr own notice during their tours. 

(c) To pass plans and estimates for all works of conserva- 
tion and repair whether suggested by themselves or by the 
Publio Works or other Departments. It will not bo the 
dutj' of the Arohaiological officer to criticise rates, but to approve 
and adviso on the oharacter of the worlm to be carried out. 

(rf) To assist in the supervision of the norks of conserva- 
tion wliilc they ore in progress. The degree of assistance 
required must depend upon the nature and importonce of the 
work. It will bo the duty of the Archroological officer to assist 
the Engineer with bis advice and to bring to the notice of thh 
proper authority any alterations or repairs which in his opmion 
are likely to aifect the arohitcctural or historical interest of 
the building. 

11. The duty of making regular and systematic 
inspections of monuments rests primarily with the 
Public Works pepartment, who are required to arrange 
for an annualj or .oven, more frequent inspection to be 
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made by Executive Engineers of the ancient monu- 
ments in their circles. It is the duty of Executive 
and Superintending Engineers to keep Government 
fully informed as to the condition of those monuments, 
whether public or private property, and to prepare 
estimates for their repair.**' 

12. With the exception of the usual maintenance or 
annual repairs (see para. 36) no work should be 
undertaken on a protected monument mthout previous 
reference to the Archaeological Officer concerned. 

13. Before signifying their approval of proposals 
for conservation or repair works made by officers of 
the Public Works Department, Provincial Archseolo- 
gical officers are required to consult the Director 
General of Amhaeology and to furnish him with a 
memorandum of such proposals, plans and estimates 
being also forwarded in important cases. 

14. Proposals initiated by Provincial Archseolo- 
gical Officers and relating to ancient monuments in 
British territory or in 1 ndian States under Local Govern- 
ments are not to fonn the subject of ordinary corre- 
spondence, but are to be printed and submitted in 
proof in the first instance to the Director General, who, 
subject to the condition stated in para. IG below, is 
to return the notes to the Provincial Officers, who 
will then submit them to the Local Government con- 


REPAinS OTHER 
THAN MAIN- 
TENANCE OR 
ANNUAL REPAIRS. 

Proposals 

INITIATED BY 

Penuo Works 
O rnoERS. 

Bditcafioti Depart" 
men! teller No, tiOl 
271 of the 17th Mtt 
1913. 

Proiosals 

INITIATED By 

Provincial 

ARCHiEOLOOICAL 

OmcERs. 

Education Depart- 
ment teller No, 323 
of August 24th, 
1911. 


cerned. 

16. The copy of notes submitted in proof to the 
Director General should, wffierever possible, be accom- 
panied by photographs of the monuments' concerned, 


»P, W D. Code, Vol. I, para, -314. 
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as well as by the plans and drawings referred to in 
para. 22. 


lixOBFXlOMS TO 
ABOVE IN OASNS 
OP JUNOB 
IMPOBTANOE OB 


16. The instructions laid down in the foregoing 
paras do not apply to proposals for works ■which ai'c 
of a minor and unimportant nature, and which do 


OP ExoEPTioNAii not iuvolve any restoration of the monument con- 


UBQENOX. 


cerned or any mno'vation o): addition thereto. Nor 


do they apply to cases of exceptional urgency, where 
Provincial Ardueological Officers may not have time 
to submit their proposals or those of the Public Works 
Officers to the Director General. In such cases they 
are to communicate to him copies of the proposals 
made as soon as possible. 


Monoments in 17. The Director General of Archajology will submit 

Department of iStfucatibn all conservation 
poiATioAL notes recorded by himself or by Provincial Officers, 

coHTKOL OP which relate to monuments situated in those Indian 
THE Govebk- States that are under the political control of the Govem- 
Education De India. Iffie Deportiuent of Education will, 

pariment lettw ^ forward them to the Foreign Department 

No. 323, dated for favour of transmission to the Political Officers 
%n concerned. 

18. Conservation notes dr^wn up by the Dkector 
General of Archajology on moimments in Diitish terri- 
tory or on those in Indian States under Local Govern- 
ments will ordinarily bo subinitted by him direct to 
the Local Governments coheetned. 


19, In any exceptional cates the Director General 
will submit copies of - his owii notes as well as those 
of Provincial- Officers to the Government of India in-^’ 
the Department of Education for approval. 
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20. Copies of all notes drawn up by tbe Director Education Depart- 
General of ArcbaBology and of those by Proxdncial 

Officers will be submitted by the Director General ^ 
to the Government of India for information. 

21. In addition to the measures to be tahcn for the Coaitilation 
actual preservation and repair of the fabric of a monu- conserva- 

'*’■**• TION 170T13S BY 

ment the following are among the most important 
points to be noted on bj' Archaeological Officers when OrncEns. 
comijiling the conservation notes referred to above, 
or when scrutinising proposals made by Public Works 
Officers : — 

(a) Reasons for iirotccting and conserving a monument 
which is not already on the books of the Arohnsologioal Dei)art- 
ment. In explanation of the reasons, it 11011 usually bo neces- 
sary to give a brief account of the history and chief features 
of the monument. 

(b) Ownership and present use of tho monument. 

(c) Measures to bo taken bj’ the Local Government or local 
civil authorities for prolcctiug a monument under section 3(1} 
of the Ancient Monuments Preservation Act, including the 
fixing up of notiheations, or for acquiring rights in or guardian- 
ship of a monument under section 4(1) of the same Act, or for 
entering into an agreement with tho owner for its preservation 
under section 6(1), or any other measures which may appear 
necessary under tho Ancient Monuments Preservation Act. 

Archtcological Oilicers must bo careful not to put forward 
any proposals which are not strictly in accord ivith tho provi- 
sions of the Ancient Monuments Act, or which might offend 
tho religious susceptibilities of tho individuals or communities to 
whom an ancient monument-belongs. (See paras. 27 and 20.) 

id) Ownership and acquisition of land adjoining tho site 
of an ancient monument, which may bo needed for its preserva- 
tion. 

(e) Delimitation, clearance, drainage, fencing and lay-out 
of tho site. 
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Speciaii Works. 


Prcsbrvatiok 
THE rmsT 

nSSEETIAE. 






(f) Erection of notices framing the public against damaging 
a monument. (See paras. 104 — 100.) 

{0) Approach roads and means of acecss. 

{h) Appointment of caretakers. 

(i) Inquiries for ancient or local materials for the rci>nir 
of n monument. (See para. 50.) 

U) Reference to pronous notes on the sumo monuments. 

22. The conservation notes of Archccological Officers 
should be accompanied by representative photographs 
8ho^ving the condition of the monument from all points 
of view before its repair is taken in hand, and they 
should include full particulars (illustrated ns a rule 
by sketches or sealc drawings) of all works sueh as 
windows, doors, railings, roofs, seats, or lamps, which 
arc to be restored or newly inserted. No work is to 
be put in hand without such particulars. 

23. It may be laid down, as a first principle that, 
as funds will necessarily be limited, they should be 
economised in such a way as to preserve, ns far ns is 
practicable, as many of the most important ancient 
works as possible; and, to this end, preservation 
should be primarily aimed at, and repair attempted 
only in cases where its advisability is undoubted, and 
where special funds can be provided for the purpose. 
Of the buildings deserving repair only a very limited 
number can be taken in hand in the course of any one 
year, and many will have to wait, it may be five, or 
ten, years before flicy can be repaired thoroughly; 
but each year the annual, work of protecting and 
jiresetving them all must go on with unbroken regular- 
ity, so that, when the time comes for repairing them, 
it may not be found that neglect, in the meantime^ 
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has necessitated a greater outlay than would other- 
wise have been incurred. To this end it may be 
necessary to imdertake certain urgent repairs in order 
to protect the monmnent from further decay, and at 
the same time to arrange for the preparation of esti- 
mates for more thorough repairs. Once a monument 
has been so treated a grant for its annual repair should 
be provided, in order that it may not deteriorate again 
before the more thorough repairs can be carried out. 

24. As regards the selection of monuments for Selection or 
conservation, it is difficult, if not impossible, to lay 
down any comprehensive principles which can be 
applied to each and every case. First, there are the 
individual merits of the monument to be weighed ; 
its historic importance ; its architectural value ; or 
any features which it may possess of peculiar interest 
for the social, religious or artistic history of the country. 

Then, its comparative merits in relation to other monu- 
ments in its immediate vicinify must be taken into 
account ; for, in some localities, where there is a dearth 
of first class monuments, it may be well worth conserv- 
ing a second rate building, which elsewhere would 
be allowed to fall to ruin. A variety of particular 
considerations of this kind defy the apphcation of 
principles broad enough to embrace them all. 

26. Archaeological, Public Works, or other officers Principles op 
charged "with the execution of conservation work conservation. 
should never forget that the reparation of any remnant 
of ancient architecture, however humble, is a work 
to be entered upon with totally different -feelings from 
a new work or from the repairs of a modern building. 

Although there are many ancient buildings whose 
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Lmsa Mohd- 
MEirrs. 


RLuaioirs 

Monmii^rxs. 


state o£ disrepair suggests at first sight a renewal, it 
shoidd never be forgotten that their historical value 
is gone when their authenticity is destroyed, and that 
our first duty is not to renew them but to preserve 
them, ^^^len, therefore, repairs are carried out, no 
effort shorild be spared to save as many parts of the 
original as possible, since it is to the authenticity of the 
old parts that practically all the interest attaching 
to the new ■will ow'c itself. Broken or half decayed 
original work is of infinitely more value than the 
smartest and most perfect new work. 

2G. In the case of “ living ” nromrmentb (by which 
is meant those rnonunrents which arc still in use for 
the purpose for which they were otiglually designed) 
it is sometimes necessary to restore them to a greater 
extent than would be desirable on purely archaeological 
grounds. In ever}’’ such ease the Archaeological Officer 
responsible for the restoration shoitld state clearly 
in his conservation note on the rnonmnent os well 
as in his Annual Report the reasons which have com- 
pelled him to depart from the 2 )rinoiplcs usually followed 
by the Archroological Department. 

27. It is the policy of Government to abstain as 
far as possible from any interference with the manage- 
ment or repair of religious buildmgs. But if such 
buildings arc of exceptional archoeological interest, 
and if the endowments attached to them are insufficient 
for their upkeep, the offer of expert advice aifd guidance 
or oven of financial assistance may be made by Govern- 
ment to the owners or trustees, on condition that the 
repairs are carried out on lines approved by the Arohceo- 
logical Department. As a general rule, however, the 
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Aichseological Department will not make itself respon- 
sible for the upkeep of monuments (other than those 
already on its hooks) which are used for religious 
observances, nor should such monuments be declared 
protected under the Ancient Monuments Act, except 
by the express desire of the owners or trustees. 

28. It should be borne in mind by Archteological Termination of 
Officers that, even if the owners or trustees of a reli- auuuements. 
gious monument are willing to enter into an agreement 

under section 6(1) of the Ancient Monuments Preser- 
vation Act, it is open to them to terminate the agree- 
ment at their own discretion after due notice has been 
given. It is possible, therefore, that Government 
may be put to much expense over the repair of a 
religious monument, only to find afterwards that it is 
deprived of all control over it by the owner terminating 
the agreement. For this reason it is desirable that 
in every agreement relating to a religious monu- 
ment a clause should be inserted j)roviding that, 
if the owner terminates the agreement, he shall 
refund to Government any moneys which the 
latter may have spent upon the monument. 

29. With regard to such matters as the prohibi- Prohibition or 
tion of burials within the precincts of protected burials, etc. 
monuments, the removal of red lead (sandur) or ghi, 

or of modem and undesirable accessories (such as lamps, 
pictures, coloured rags and the like), every care must be 
exercised by Archaeological Officers not to make recom- 
mendations which .would be likely to ofiend the reli- 
gious susceptibilities of people who have an acknow- 
ledged interest in the building. 
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Estimates. 


Previous kotioe 
TO be oiveit to 
AB dUCOEOQlOAL 
SnBERIKTrifDEKTS 
BErORE WORK IS 
BEOUK. 


POIKTS TO BE 
SPEOinED IN 

rBAitma rsn- 
UATES. 


Conservation 

NOTE TO BE 
ATTACHED TO 
THE ESTIMATE. 


Certain 

REPAIR ESTIMATES 
NOT PERMISSIBLE. 


30-4 0 

30. Estimates for works to be carried out by the 
Public Works Department be submitted by the 
Executive Engineer to the Aichicological Superin- 
tendent for his approval and countersignature. Care 
should be taken that nothing is subsequently added 
to or omitted from an estimate without consulting 
the Archajological Superintendent. 

31. "Wlien an estimate has received technical sanc- 
tion and funds have been allotted, the District Engineer 
will arrange in consultation with the Archreological 
Superintendent the date when the work is to be put 
in hand. 

32. In the framing of estimates care should be 
taken to avoid ambiguity as to the purpose for which 
the materials specified in the estimate arc to be used, 
e.g., if so many feet of plaster arc shown in an estimate, 
it should be specified for what purpose the plaster is 
to be used, i.c., whether for ivalls, tops of walls, or the 
like. Should there be any risk of uncertainty, the 
item in the estimates should bo numbered to correspond 
mth a similar number to bo indicated on a sketch plan 
attached to the estimate. 

33. "IVhen an estimate is based on a conservation 
note supplied by an Archtcological Officer, the conser- 
vation note in question should invariably be attached 
to the estimate. 

34. Estimates for, Archa5ological works must not 
be framed on a plinth area basis ; nor must estimates 
be prepared for quadrennial or quinquennial repairs. 
Annual repairs are indispensable in the case of all 
archiBological monuments. 
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35. Hcncefortli estimates* will be framed not only Bases ron 

in accordance with the instructions laid down in the ntAjoNo esti- 
Military Works Handbook but "with those laid dowii 
in this Manual also. AVhere there is a discrepancy 
betAveen the two, the instructions given in this Manual 
will be followed. 

36. Annual repair estimates which include any of Anhuai, repaik 
the folloAA’ing items : — namely, whitew'ashing or colour- ESTrMATr.s 
washing, plastering, painting, undcrpimiing, or restore- SouS-EMraNA- 
tion w'ork of any kind AvhatsocA’cr, arc to be submitted tore. 

for approval and countersignature to the Archajological 
Superintendent. 

37. Annual Repair Estimates w'hich arc intended Stanmno esti- 
to be of a permanent nature and to be repeated A'^ear 

after year must also bo submitted for approval and 
countersignature to the Archceological Superintendent 
at the time AA'hen they arc first framed and must not 
subsequently be altered without his approval. 

38. In cases wdiere the preparation of detailed Postponement 
estimates is likely to involve much labour, such esti- 

^ ESTIMATES. 

mates should not be prepared until there is a reason- 
able prospect of funds being allotted. In the first 
instance approximate or rough estimates will suffice. 

39. "WTien an ancient monument has once been Grant for 
taken over by the Archasological Department and its maintenance. 
repairs started, steps should be taken by the Archojolo- ' 

gical Superintendent .to obtain an annual grant for its 
maintenance. ■ . . ' ’ ' . ■ 

40 . TJic Archaeological Superintendent Avill arrange Supbrausion by 
personally to inspect all works as often as is practicable, ^OR^owiaiOAL 
and where the Avork is of sufficient importance to .require a^^ih^Conb^ '■ 
continuous archaeological; super visipn, . he’ AVill depute vation Assistant.’ 
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Sbpebvision nv 

AnOHiCOLOOIOAT. 

StTPEIHNTENDENT 

AOT Ills CoNsm- 
VATioN Assist- 
ant — aontd\ 


a Conservation Assistant to watch the operations and 
to help the Public Works Subordinates with export 
Icnowledgo and practical assistance. It is important 
that an Archajological Officer should be present 
whenever excavations arc being carried out in or around 
an ancient monument. 


Eduealion Depart- 41. All monuments imdcr special repair must be 
menlhUerNo. 200 inspected at least once a 5 'ear, while the repairs arc in 
progress, by the Archfcological Supcrinlcndenl or 
Assistant Superintendent in charge of them. If for 


any reason it is impossible for Aiclircologicnl Officers to 
fulfil this dut 3 % the facts must be fully^ explained to 
Govermnent. 


WOUES OAimiED 
OUT AND 
SUPEUVISED 
ESOLUSIVEI.Y BX 
THE ArOIMO- 


42. Some worfe of conservntfon are carried out 
exclusively by the Arclucologicai Department, In such 
oases the Archajological Suporintcndcnt will be respom 
siblo for contracts and payment^ and for the adequate 


weioAt Detaiit- suporxnsion of the work. Tools or plant may be 
MENT. borrowed from other agency Departments, but the 


Archasolo^cal Superintendent will be’ exclusively 
responsible for tbe execution of tbe work. 


Need ron 43. The task of conserving ancient monuments 

suPERviBioK. is in all countries a peculiarly difficult one. In India 


the difficulties which inherently beset it are still further 
enhanced bj*’ the adverse climatic conditions, by the 
general lack of skilled labour and by the fact that the 
overseers who are charged with the execution of the 
work are rarely equipped hy training for this class 
of work. For those reasons it is of paramount import- 
ance that the closest superAusion should be exercised 
by District and Executive Engineers on the one hand 
and by the Archajological officers on the other. The 
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need for such, supervision cannot be too atrongl}'^ 
emphasised ; for upon it will depend the success or 
failure of every undertaking. 

44. Archceological officers should be careful so PnoonAamn or 
to organise their year’s programme that they aild their cokseiivation. 
assistants may be able to divide their time to the best 
advantage between the various special works which 
they have to supervise. Thus, whenever possible, they 
Avill arrange for buildings which arc situated close 
together to be repaired simultaneously, so that they and 
their assistants may be able to watch over the several 
works at one and the same time. 

40 . Ai'chojological Superintendents will be respon- Tbainino or 
Bible for the training of their Assistants and will satisfy Conservation 
themselves that no Assistant is entrusted ivith duties 
which are beyond his capacity. 

46. In no circumstances must an Aichaiological AimANOiaiENTs 
Superintendent ask lor funds to be allotted until ho is supEnnsioN. 
satisfied that adequate supervision con be given to 

the work by the Public Works and Archaiological 
Departments. If an Archajological Superintendent 
considers that his own staff of assistants is inadequate 
for the work in hand, he should submit proposals to 
the Director General for increasing their number and 
in the meantime reduce the programme of works. 

47. It will be the duty of the Director General of Contemtlated 
Archajology to satisfy himself, before funds ore allotted, AanANaiaiENTS 
that the works proposed can be adequately supervised. 

Archtcological Superintendents must, therefore, indicate, 

at the time when they submit their annual conservation 
programme, the arrangements which they propose to 
make lor the supervision of the woyks included in it, 
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48. The conBervation programme referred to in 
the preceding para will be submitted by Aichtcological 
Superintendents each year at the same time as their 
budget proposals, in order that they may be considered 
in detail when funds arc being allotted. 

49. Should funds be required for any urgent unfore- 
seen contingencies after the submission of the annual 
programme, application for them may be made to the 
Director General of Archajology, who \vill endeavour 
to arrange for a special reserve for this purpose. 

50. If a' Avork of conservation is being executed by 
the Pubiic ll^orks Department or other Agency Depart 
ment, the Con8er\'ation Assistant will act as the repre- 
sentative of the Archceological Superintendent, and it 
will be his duty to watch the work during execution 
and render every assistance to the Engineer or Subor- 
dinate in charge of the work and to explain, if neces- 
sary, the meaning of the Conservation Notes or other 
special or general instructions of the Archceological 
Department, and if possible to solve on the spot any 
point of doubt as to the intentions or requirements of 
the Archceological Superintcudont that may arise 
during the execution of the work. 

51. He will keep the Archteological Superintendent 
fully informed of the progress of the work and of any 
difficulties that may arise requiring his special instruc- 
tions. 

52. The Conservation Assistant will not interfere 
with or issue instructions to the contractor or workmen, 
but he will point out to the Subordinate in charge of 
the work any changes or improvements in the execu- 
tion of the work that appear to be necessary. He will 
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record in writing all remarks or suggestions which hcDums or 


may have to make, and any dilTercnccs of opinion 
that may arise between him and the Subordinate in 
charge Avill be referred to their superior officers. He 


CoNsnavATioN 
Assistants — 
conhl. 


will also maintain a diary. 


53. The Conservation Assistant should endeavour 


as far as possible to foresee mistakes and take action 
to prevent them before they occur, and it will be his 
duty to bring to notice, as soon as he secs it, any appreci- 
able departure from the requirements of the Archreo- 
logical Department as laid doum in the Conservation 
Note, estimate, or specifications, either in materials 
or in the manner of execution of the work. Such de- 
parture from requirements should, in the fiist instance, 
be pointed out to the Subordinate on the work, and, 
if the defect or mistake is not rectified, it should bo 
reported in writing to the Archaeological Superin- 
tendent. 

54. The Con.servation Assistant will not be in any 
way concerned with supply of materials, rates, measure- 
ments of "worlf, or payments. 

65. He will take charge of any moveable anti- 
quities which may be discovered during the execution * 
of the work and maintain an accurate register of the 
same and of their find-spots duly entered on a site 
plan. 

56. Before work upon a building is started (see Inquiiues roii 
para. 31), careful inquiries should be instituted ^’atbuials. 
regarding the supplies of sand, bricks, stone, lime 
and cement in the immediate neighbourhood. Samples 
of all these should be obtained by the Subordinate 
in charge, with their respective prices, and forwarded to 
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the Executive Engineer for his approval, or, if the work 
IS being carried out by the Archseological Department, 
to the Archaeological Superintendent. The question 
of obtaining good sand, as hereafter described, is 
especially important, and samples should be obtained 
from all pits, rivets, or seashores from which it can 
be delivered at a reasonable rate. The Subdivi- 
sions! Officer is to institute inquiries in the district 
to ascertain whether any old materials, such as old 
bricks and stones, etc., can be obtained similar to 
the materials in the building on which he is working, 
and is to report at once whether such materials are 
available. But no materials are to be taken from an 
ancient structure or site without written instructions 
from the Archarological Superintendent. 

Nattoe or 57, The Subordinate in charge must understand 

WORK. quite clearly that every endeavour is to be made to 

keep the original portions of the structure in position. 
Pulling do^vn any part of original work, or restora- 
tion as commonly understood {viz., the insertion of 
new work into the old), will only be permitted upon 
the written instructions of the Archseological Officer 
in charge. (See also paras. 25, 26, 68 and 69.) 

Deposit or 58, The Archaeological Officer present at an excava- 

spoiL EAETD. ^gcc para. 40) will also decide where the spoil earth 

is to be deposited, so that it need not be shifted again. 
The place of depomt -will depend upon the direction of 
, any future excavations that may be contemplated. 
Need toe cabe 59. All excavation is to be carried out with great 
iH ExoAVATioH. caie, in order that any old masonry or other remains 
burled in the earth .may not be damaged. Any such 
remains should, wJionever possible, be left lying 
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untouched as they were found, and, if liable to 
decay through exposure to the atmosphere, should be 
covered over '.vith sacking or other material and kept 
permanently damp or dry as may be required. 

60. Care should be taken in all excavation work 
to note carefully the lines of disturbed and undisturbed 
ground, as much c\ndcuce of considerable interest and 
importance is thereby gained. 

61. The overseer must make careful provision to PnoTnenoK or 
prevent any water from rainfall or drainage, collecting excavations. 
in the holes or excavations for underpinning, and all 
excavations arc to be protected from inclement weather. 

62. The overseer will make over to the Archreolo- Corns, nxc. 
gical Officer on the spot all coins, curios, pottery or 
valuables, that may bo found by the workmen. It 

will be the duty of the latter to maintain accurate 
registers^ of the find-spots of all such articles and 
to label and preserve each one carefully. Provided 
the finds do not come under the provision of the 
Treasure Trove Act, rewards will be given by the 
Archffiological Department to the worlnnen finding 
the coins, etc., at the rate of one anna for any copper 
coin considered worthy of acquisition and the bullion 
value of any gold or silver coin. The Archajologicfil 
Superintendent will decide the amount of the reward 
for other articles found. 

63. The overseer should carefully strut up or support Shomno, etc. 
any overhanging pieces of masonry, fractured door 

or window lintels. Decayed arches * should bo pro- > 
perly centred up, if in an unstable condition. Any 
walls or towers which are in a dangerous state, and 
are liable to fall down, must bo properly, shoied up 
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with raking shores, neecUes, sole plates, etc., in accord- 
ance with designs that should be approved by the 
District Engineer. These posts and shores should 
be periodically examined to see that the wedges arc 
tight and that the wood has not shrunk or swollen to 
any dangerous extent. 

64. A firm foundation must be obtained for the 
sole pieces of the shores, and concrete beds are to be 
formed if necessary. Needles are not to be cut into 
the walls except by the direction of the Archajological 
Superintendent. 

65. The overseer must assure himself that the 
scafEolding to be used is of good sound material, and 
not defective or liable to sudden fracture, 

66. The overseer should see that the sides of 
trenches, etc., are efficiently strutted and planlced, and 
that they are kept free from water by pumping or 
draining. 

67. Visitors should not be allowed near those 
portions of the building where works of preservation 
are in progress, and in some cases the buildings should 
be wholly closed to the public. Notices are to be 
erected at all points of approach, and this rule is to be 
strictly enforced, except in those cases where written 
permission has been granted to view the ruins, 

68. Great care should be taken in all cases not to 
fill up or obscure old beam holes or putlog holes, etc., 
in the walls. ‘ In securing wall tops, gable ends, etc., 
existing evidence of slopes of roofs, etc., must be left 
exactljr- as foimd, and not touched in any way without 
the instrgetions of the Archmologicnl Superintendent. 
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69. Overseers arc to remember that every scrap 
of evidence existing in the building on which they are 
working — such as broken corbels, string courses, 
relieving arches, etc. — is to be preserved and not in 
any way obscured by the works of preservation, and 
that all new evidence brought to light should be 
reported. 

70. In cases where fallen features of a ruined Replacement or 
building may have to be reiilaced, great help may be falcbn membebb. 
afforded towards the necessary reconstruct on by a 

careful survey of the d6bris before any stone .s lifted 
from the ground. A stone, falling from the walls or 
roof, will naturall}'’ come to the ground on a spot as 
near as possible vertically below the position it origin- 
ally occupied ; and so its place upon the ground will 
help to indicate its former position, A rough sketch 
plan of the site should be made, on which the ground 
immediately around the base of the building is marked 
off into separate areas. The individual stones can 
then he marked according to the area in which they 
lie (see paras. 189, 221). To gather up these fallen 
stones and to mix them indiscriminately, would cause 
hopeless confusion to those unfamiliar with the con- 
struction of such buildings. These remarks apply, also, 
to the excavation of sculptures embedded in the debris 
accumulated around the bases of tcmi)le.s. Very great 
care is necessary in such cases not to damage the sculp- 
tiu-es or the basement mouldings of the .temple in the 
operation. ^ 

71. Immediately after the completion of repairs Completion op 
to any monument, the building and its-smTOundings 

should be cleaned and tidied up and any marlrs that 
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may have been affixed to stones should be erased. All 
mortar wheels, mortar heaps, brickbats, rubbish and 
the like should also be entirely removed. 

CoMBtEcroN 72. Completion cert^cates wiU be prepared by 

oEBraEioATEs. the District Engineer and countersigned by the Archseo- 
logical Superintendent, who will withhold his signature 
Education Depart- if the work has not been done in strict accordance with 
Jrfter No. 200 the instructions given on the estimate. When a com- 
Zlat, 1921. pletion certificate has been countersigned by him, the 

Superintendent must notify the Director General of the 
fact. If for any reason it is impossible for Archajo- 
logical Officers to fulfil these duties, the facts must be 
• fully explained to Government. 



PART n. 


Detailed Instructions and Specifications. 

73. If existing arclics have to be completed orAnonEs, eto. 
taken do^vn and rebuilt, centering should be fixed, 

and, if considered desirable, the rebuilding should be 
set up dry and photographed (before continuing the 
work) for the approval of the Archseological Superin- 
tendent. With reference to the orders contained in 
the M. W. Handbook (Reprint 1918, page 26, sections 
27-31), which require modification in the case of 
ancient arches, specific instructions should be given 
on the estimate regarding bonding, thickness of joints, 
mortar, etc. 

74. If buildings are infested with bats, expanded Bats and birds. 
metal or wire netting screens should, wherever possible, 

be fixed in windows or other openings, and automati- 
cally closing doors should be provided, made either 
of wood or of eximnded metal in iron or wood framing. 

(See paras. 104, 306, 266.) The doors should be 
opened at night-fall and sulphur burnt inside tlie 
chambers in order to drive out the bats, after which 
the doors should again be closed. ■ 

75. If the openings are too niunerous to be closed 
with expanded metal screen?,, or if there, are objections 
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on cQstlietic or other grounds to their insertion, bnts 
and birds may be destroyed or driven awny {o') by 
stretching piano wires taut across the interior of the 
building at intervals of about C inches or (6) by 
suspending in the openings babul thorn bushes, on 
whieh the bats tear their wings. Piano wires, which 
have the advantage of being praetically invisible, have 
been foimd specially serviceable in keeping pigeons 
from the interior of large domes. TJie use of babul 
thorn bushes should be resorted to only as a temporary 
measure or in places where they will not detract from 
the appearance of a building. 

BiTOMiTE CE.MEST. 76, Bitumitc cement is obtainable from Messrs, 
Winter Bros,, 13, Crooked Lane, Calcutta. It is 
useful for repairing leaks in arched, pitched or terraced 
roofs, in masonry tanks or reservoirs or in galvanized 
iron roofs. In all cases caro must be taken that the 
surface to wliich it is to be applied is thoroughly dry. 

Brickwokk. 77 . No modern bricks whatsoever arc to be used 

on any old building without the express permission 
of the Archraological Superintendent. 

78. In repairing brickwork, brides of the same 
size and fabric as the original must be used ; they 
can frequently be obtained without difliculty, and at 
a minimum cost, from old dismantled building-s in 
the neighbourhood, but this sliould only be done imde." 
the written authority of the Archteological Su])er- 
intendent. In the absence of instructions to the 
contrary, the bricks should be laid in the same bond 
and the mortar joints should be of the same thicknc.'s.s 
and toned to the same colour as in the old work. 
\Vhcrc desirable, the mortor ioints should be recessed 
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about or I" back from the face, but this should not Briokwouk— 
be done except under instructions from the Arclueo- co«<£Z. 
logical Sui)eriutendent. Great care should be taken to 
keep the brickwork and joinis clean. (See paras. 202 
—220.) 

79. Under instructions from the Archseological 
Superintendent spalled bricks may, if then fabric 
is sound, be mended by using either of the following 
glue cements : — 




(a) 1 glue . 

1 black rosin 
rcfl ochre . 

(h) i glue. 

1 boilcfl linficed oil by welglit 
1 oxide of iron. 


'l Mixed with (lie least possible 
quantity of water. 


80. Especial attention should be paid to the instruc- SrncinoATiox 
tions laid down in M. W. 11. pp. 21 — 25, paras. 9, 11 BRioicwonic. 
{ad fivem) 11, 16 and 17. 

81. Benches and seals of the usual modcrji typcBExoHEs and 
with cast iron legs arc an anachronism at Arrhajolo- seats. 

gical buildings. Where benches arc necessary in the 
gardens or compounds of an ancient monument, a ppro- 
in-iatc designs should be prepared by the Archrcological 
Officer (see Pla- e.s I ami II). 

82. An image that has fallen should not be replaced Carvinos. 
on a pedestal or in a niche, unless it is certain that it Images, etc. 
was originally set there. Endless confusion may be 

caused by the indiscriminate re-erection of images 
in the wrong places (see para. 85). 

83. The repair of divine or liuman figures is never 
to be attempted and that o.f..&ec lloral designs only 
in very exceptional cases. Ehipty niches sLioidjd remain 
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empty, if their images ate lost ; and the spaces occupied 
by images in friezes and string courses should, in 
repaired portions, be left blank. Broken images should 
not bo mended with new limbs or other parts, but 
old portions may be pieced together, as far as that is 
practicable. This work should be done by an 
exi)cricnccd Archajological modeller, 

84. The reproduction of geometric designs is some- 
times admissible, particularly in living monuments 
of the Muhammadan epoch, but each ease must be 
decided by the Archajological Superintendent on its 
own merits. 

85. Any carved stones or bricks or an)' pieces of 
tilcwork that are found lying in the debris on old 
sites, should be restored, if possible, to their fomicr 
positions, provided always that no doubt e.\-ists as to 
what those positions were. 

86. The conscrv'ation of temples and monasteries 
excavated from the living rock presents diiricultics 
of a kind different from those which ordinarily confront 
engineers. The notes furnished by the Archtcological 
Superintendent must, therefore, be as full as possible, 
and must be accompanied by detail drawings of any 
reconstruction that may have to be carried out. 

87. "Where the original monolithic pillars or walls 
Lave fallen or are badly decayed and where it is neces- 
sary to introduce new pillars or new masonry in order 
to support the .superincumbent ma.ss of rock, the 
Archreologicnl Officer must fnrni.sh measured plans and 
drawings showing the precise position and details of 
the new pillars 'and masonr)', and the exact amount 
of chiselling . required in order to fit the new stones 
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into their appropriate places. He will also specify Cave Temples, 
the dimensions of the blocks to be used in the now work. Monasteries, 

88. In all such reconstructions care must be taken 
that the new stonework may match in texture and 
colour, and may be dressed in the same way as the 
face of the rock immediately adjoining. 

89. The joints of the new masonry are to be as 
inconspicuous as possible, so as to avoid unnecessary 
contrast with the jointless face of the original rock. 

To this end, the beds arc to be sunk J" and the borders 
around them are to be chisel-dressed and not less than 
2" in width, fine tooled, free from any winding and 
true and square in every respect. The binding material 
will be cement mortar (see paras. 91 and 9G), which 
will bo laid in the hollow of the beds, leaving the joints 
clear and close fitting (see Plate VII, fig. 2). 

90. Especial care must bo taken to cnsiu’e that the 
new masomy is carried flush up to the rock above, 
and that the joint between is well sealed with 
grout. 

91. If the original rock face is weather-stained, 
an artificial stain (see para. 238) may be used for the 
new work, but in no circumstances will a body colour 
or coloured plaster be permitted. 

92. Whore the original verandahs of caves have 
disappeared, and in some other cases also, it may be 
imperative to provide for drainage by cutting channels 
in the ancient floor and walls of the caves. The align- 
ment of such channels must be shown on a plan by the 
Archajological Superintendont. . They.wfil be as short 
and straight and inconspicuous as fiiay.'btf, practicable. 

Their width should not excefedi hnd ’they:' must be 
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neatly and accurately cut and cliisel-dressed. Unless 
otherwise specified, they should he rectangular in sec- 
tion, their tops being horizontal, not arched, where 
they pass through walls, 

93. In no circumstances must the ancient floor 
of a cave be cut to falls for purposes of drainage. Nor 
must any hacking of the floor or walls be permitted 
in the cutting of drains. 

94. Cement will be slow setting, complying with 
the British Standard Specification of Portland cement. 
The overseer should occasionally make a test of the 
material from bulk, by mixing .some cement to the 
consistency of stiff paste, and well ramming into a 
glass bottle. Wien set, the cement should neither 
have become loose through contraction, nor liavc 
cracked the glass fhrough cxjmnsion. 

9.5. In the absence of .specific instructions to the 
contrary from the Arclucologicnl Superintendent, the 
use of cement on any conspicuous part of a building 
for pointing, plastering or other purposes should be 
avoided, as, if visible, it will impart an obtnisivcly 
modern note to the structure. 

9G, Unless otherwise specified, cement mortar 
should be formed of 3 parts .sand to 1 of Portland 
cement, mixed in .small (plant ities ns required. When 
used for tamjiing, the mortar is to be mi.vcd with 
only suificient water to make it cling together when 
tamped. See M. W. IL, p. 17, jinra. 12. 

97. Cement Concrete onlinnrily is composed of the 
following ingredient.s, but tlic quantities .should bo 
varied according to local nece.''sities : — 

For foi6tdalmis^,~\ pai’t of Portland cement, 3 
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parts of sandj and 8 parts of clean stone, brick or gravel 
broken to pass a 11 inch ring, mixed thoroughly, first 
in dry state, and again after the water has been added. 

For flooring and terracing . — 1 part of Portland 
cement, 2 jiarts of sand, and 5 stone brick or gravel, 
etc., broken to pass a 1-inch ring. 

See M. W. H., pp. 17 — 19, paras. 2. 4-, 11. 

98. Unless the cost is prohibitive, clamps and Clamps and 
dowels should be of copper, gim-metal or slate. If the Dowels. 
use of iron dowels is unavoidable, they should be 

heavily galvanized and laid in cement. 

99. All cracks and fractures sliould be the object clacks and 
of periodical inspection on the part of the overseer FKAcrmiEs. 
who should place plaster or glass “ tell-tales ” across 

all such defective paits of the walls. If of plaster, these 
“ tell-tales ” should be made of Portla)id or similar 
cement formed in small oval pats, the size depending 
upon the width of the crack but generally from 3 to 6 
inches long by 1 inch wide and I inch to inch thick. 

If of glass, tlie glass should be ordinary crown glass 
about 1" Avide and 6" long, secured at either end with 
a pat of cement leaving the middle clear. The stone 
or brick, on which these tell-tales, whether of cement 
or glass, are placed, should be thoroughly cleaned 
in order that the plaster may adhere. These “ tell- 
tales ” are very important as evidence of settlements, 
etc., and any signs of movement should be immediately 
reported to the Archaeological • Superintendent. The 
making good of wall’ cracks/ fractui'cs, settlements, etc., 
is to be decided only after consultation’with/^e Axchaso- 
logical Sitperintendent, and np* overseer -is, 'c'alled upon 
to deal with such work without the fullest instriiptions. 
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100. Narrow cracks in walls may be filled with lime 
or cement grout. Wider fissures may be filled with lime 
or cement concrete. Or, if n grouting machine is avail- 
able, they may be filled with clean ballast, broken 
stone or granite (passing 11" ring), and the grout 
afterwards forced in to bind the whole together. 

101. Unless there are special reasons to the con- 
trary, the grout or concrete should be recessed from 
K to 1" from the face of the wall, according to the 
width of the crack and the relative coarseness of the 
filling material. The filling material will be coloured 
and finished to match the adjoining surfaces. 

102. For filling cracks in roofs, lime grout or lime 
concrete should bo used. In special circumstances 
and in certain localities waterproofing compounds, 
such as Matc.v, Medusa, Pudlo or Bitumite Cement, 
may be used, under instructions from the E-vccutivc 
Engineer, for fim'shing off the grout or concrete. 
Before filling, cracks or fissures whether in roofs or 
walls, should be woll cleaned and watered, and the 
filling material should be worked deep into the crocks, 
and not merely plastered on the outside. " Winter 
Bros.” cement can only be applied to a dry surface. 

103. Unless othenvise stated, doors, windows and 
frames, will be of best teak or shisham wood, free from 
knots, etc. Drawings of panelled and cross-batten doors 
and gates of.tyjfical Indmn„-pattem are reproduced on 
Plates -ni to Vil..- Frames .will bo securely fixed in 
openings by rocahs of rag bolts run in lead and let 
into the' joints between the. brickwork, or stonework, as 
the.- case 'may.be.. At least- two bolts should be 
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provided on eacL side of the frame for every three feet 
of height (see Plate VIII). 

104. Expanded metal netting in angle iron frames Doors and 
will often bo required for windows. The frames should windows — 
be L-shai)ed in section, and their dimensions should 

vary according to the size of the opening, but 1^x11 
inches unll be the most usual size. They will be fixed 
in a similar manner to that descj-ibed above for wooden 
frames. The expanded metal or netting will be attach- 
ed to the frames before fixing by means of a flat iron 
rivetted to the frame (see Plates IX and X). 

105. When expanded metal or wire netting in metal 
frames is inserted, the frames should be painted a 
neutral tint to harmonize with the adjoining surfaces. 

In the case of white marble buildings or walls covered 
with ivory tinted plaster, the frames should be paint- 
ed ivory white. 

106. As a rule, windows will be fixed and will not 
require to be opened. For such doors as it is desired 
to keep closed, special automatic self-closing hinges or 
springs or other sufficient door-closers must be provided. 

107. Hinges and bolts should always be of the 
strongest and best quality. Unless otherwise specified, 
hinges should be of brass ; the bolts may be of iron 
with brass screws. Hinges should be . sunlc in the 
woodwork and screwed on with long screws. Each 
leaf of a door or window should be provided with upper 
and lower bolts, which should -be. sepurely screwed on 
to the woodwork in a workmanlike ■luahner. . 

108. Unless otherwise specified, doors, will be secured 
by strong brass -padlocks, the 'rings or bolts to \vhich 
the padlock is locked being 'fixed tlirough to tho: inside 
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of ilic door, not merely screwed or nailed oti to tbe 
outside. 

109. Proper provision is to be made for drainage, 
especially for taking ofi flood water after lie.i'Ny rain. 
Water must not be allowed to >tand about in pools 
or ditches near an ancient monument. The walls 
of man}* raonuments arc none loo secure, and the 
scouring of earth away from their foundations may 
cans.' much damage. Drains should be made as 
inconspicuous ns possible, but where stone or brick 
drains arc nece-sarv, they should be strongly built 
on concrete foundations and should not be liable to 
collapse or sinking or be in need of frequent repairs. 

110. Before the rains pct in. special attention should 
be paid to the roof drainage as well as to that of open 
halls and colonnades of building.s without adequate 
roof covering. 

111. When wire fcnciug Ls employed, tlie standard-s 

should preferably be of stone or reinforced concrete. 
Corner jtosts (0''yrr) and stmts should be bedded 
ill concrete, and intermediate posts should 

be buried at least 2' 6" deej'. If iron standards have 
to be n.sed, they must be .securely bedded in lumps of 
concrete ar least 15" .equate, the top of which .should 
be G" below the surface, so ns to admit of grass 
being grown over it. Proper straining poet.® must be 
fixed to the angle standards, and wire.'; must be taut 
and nuts and bolts securely fixed, so that (he wires may 
not become slack. The ivires should be sufficiently 
close to prevem^goats from getting between them. 

112. If brick- or stone walls' arc erected or repaired 
around the. compound oT an -ancient monument, the 



33 


CONSERVATION MANUAL [ 113-16 


same principles will apply to them as apply to the 
monument itself. Care in particular must be taken 
that the joints of the brick or stone work are clean, 
that the mortar is coloured as directed by the Archceo- 
logical Officer, and that no mortar is smeared over the 
face of the brickwork or masonry. 

113. If sunk walls are employed, they are to be Sunk or 
constructed as retaining walls ; proper weep-holes are “etainino 
to be provided and precautions must bo taken to prevent 

the walls bulging from excess of pressure behind. 

Adequate drainage must also be provided, so that water 
may not stand in the ditch. 

114. The thickness of such retaining walls at any 
given point must be not less than one-third of the 
height above that point. 

115. In the repair of old concrete flooring (.see para. liooBs and 
97 andM. W. H., pp. 17 — 19, paras. 2, 4, 11) care must rAVKsiEurs. 
be taken that any old material which it may be neces- 
sary to pick up is discarded and that entirely new 
material is used b}’’ the Contractor. Attention to this 

point is especially necessary, as it is a not uncommon 
practice among contractors to pick up a patch of 
concrete flooring, mix the materials with a little fresh 
lime and relay them, charging for the work as if all 
the materials were new. 

116. In places where there is much wear and tear 
to concrete flooring, e.^., .througlx doorways,, and 
passages, it is sometimes advisabl6. to. substitute com- • 
position blocks or stone-slabs in plaie of tlie /poncrete, 
and so save frequent .repairs and the cost incidental 
to them. 
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117. Tlic restoration of ancient stone paving should, 
wherever possible, be avoided, and should rarely, 
if ever, be undertaken, unless the monument to 
which the paving belong.s is in first rale condition. In 
the interior of buildings old broken and spalled flags 
may often be successfully used again by bedding them 
in concrete and grouting the interstices between the 
fragments. In open spaces, on the other hand {c.g., 
in large courts around shipas and temples) it is gener- 
ally preferable to relay the fragments on a light founda- 
tion of broken stone or brick in mud and to allow grass 
to grow between them. If, in such situations, the 
existing fragments are insufiicient to covet the whole 
area, patches of good soil (not less than 1 foot deep) 
may be left betAveen them and turf cultivated thereon. 

118. The lay-out and maintenance of ancient 
gardens arc subjects Avhich call for special knowledge 
and experience, and questions regarding them should 
ordinarily be referred to the Director General of 
Archfcology. 

119. Before submitting proposals for restoring an 
old garden or for laying out a new one in connexion 
with an ancient building, the archn>ologicnl officer 
should satisfy himself that the soil is suitable for the 
purpose, or that it can be made .suitable by the help 
of fertflisers ; and that an adequate and perennial 
supply of fresh Avatcr can be obtained, either from 
wells or canals or from other source.s. 

120. ^Most trees require not less than six feet of 
good soil in which-, to grow ; shrubs not less than 
four feet; flowers not -less than two feet; and grass 
not lets than one' foot. 
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121. li pits for trees liave to be quarried in GAnuENS— con<<I. 
roclcy ground, the rock around tbe base of tbe pit 

(wbicb as stated in the preceding paragraph is to be 
at least 6 ft. deep) should be shattered with a sufficiently 
powerful charge of explosive, so that the roots of the 
trees may be able to penetrate into the crevices thus 
formed. 

122. Trees and plants which arc indigenous in 
the district where the garden is situate or which 
have become acclimatised there are preferable to 
exotic ones, and evergreen trees and plants are as a 
rule preferable to deciduous ones. 

123. Thick foliaged trees, such as the Mimusops 
{khirni), and trees such as the Nim which for other 
reasons are deleterious to anything growing beneath 
them, should not be planted in positions where they 
will overshadow shrubs, flowers or grass. 

124. Trees of the ficus family, e.g., the pipalani 
banyan, and other trees which easily take root in 
the crevices of masonry, should not be planted in 
the gardens of ancient monuments. If such trees arc 
already growing in the immediate vicinity of an ancient 
monument, they should, if practicable and if there 
is no objection on religious or other grounds, be cut 
down and eradicated. 

126. If creepers are required for covering ancient 
walls, etc., or in the immediate proximity of ancient 
structures, those only should ,be used which are 
known to be innocuous to' masonry,- c,p., • Antigonum, 

Quisqualis, “ Morning Glory,” Teepina, etc., etc., etc. 

126. Flowers, ^vhether annual, or perennial, .aTc' more 
costly to maintain than trees or shrubs, and;, ^Unless 
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Gabdeks — concM. laid out in bold broad schemes and maintained 
at a high pitch of excellence, are apt to detract from 
the dignity and impressiveness of the garden and of 
the monument to which it belongs. Unless, therefore, 
there are special reasons for introducing them and 
unless they can be well and carefully tended, their 
presence in the gardens of ancient monuments is not 
ordinarily to be advocated. 

127. If pathways of gravel, hajri or the like have 
to be laid down, their foundations must be such 
(however narrow the pathways may be), that weeds 
cannot force up their way from beneath. Unless this 
initial precaution is taken, weeds are apt to become 
a never-ending source of trouble. 

128. In laying out or restoring ancient Indian 
gardens it is all important to preserve the essential 
character of the originals, whether that character 
expresses itself in the symmetrical handling of the 
design as a whole, in the careful balance maintained 
between its component parts, in the schematic arrange- 
ment of parterres, causeways, watercourses and the 
like, or in the formal treatment of other features. 
But it is not necessary to attempt to reproduce with 
pedantic accuracy the original appearance of the 
garden in all its particulars by banishing from it any 
•faces, flowers or fruits, etc,, which were not grown 
'by the ancients. Since the days of the Mughals (to 
which period most of- the old Indian gardens belong) 
horticulture, has made immense progress, and now-a- 
days.it would be -as absurd to refuse to grow Marechal 
Hiel oir other modem roses in a Mughal garden on the 

■groiind that such roses were not Imo-wn to the Mughals, 

•• • • 
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as it. would be to substitute the old fashioned Indian 
beaten earth in place of a far more beautiful lawn of 
grass. In these matter.'? concessions arc rightly to be 
made to modern taste, and the wi.shc.s of the community 
who frequent- the gardens. Arclueological ofliccr.s 
should therefore ondenvour to ob.«erve the happy mean 
between antiquarian accuracy on the one hand and 
a'sthetic beauty on the other. 

120. I’roposal.'i to pumj> cement grout into the Okoi'ti.m.*. 
interior of wjills in order to con.'-olidate or .‘Strengthen 
them should be mnile with caution. It is rarely that 
a v<nd which c.'iiinot bo thorougbly cleaned out with 
water cau be sati-sfaetoilly tilled under prossttre, since 
there are bmind to -be dusty surfaces with wltich the 
grout will not inalce a solid joint. 

1.10. The, use of grout under pre.'ssure requires e.v- 
peiieneo and careful 6?ij)crvi.siou. Special instructions 
adapted tc» each particular case will he given by the 
E.xcctitivc Engineer, but gencinlly the following rule.s 
should be observed : — 

131. Numerous boles mufit be left in the pointing 
for the c.‘-'cnpe. of air and for the Ihjuid grout. 

132. The j)ointing must be fairly hard and set 
on the outer face before grouting is cotntncjiccd ; a 
})criod of three to four wceka ia usually ncccssjvry for 
thi.s to take place. 

133. But where cement has been u.sed for filling 
the joints at the back of the lime pointing, then grouting 
may he begun about ten days afterwards. 

13'!. "Whore a grouting machine is used, the whole 
body of the wall to be ti'ented should be t.horoughly 
washed out with water (fpreed in under a prcaijurc of 
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CxROTOiNG — contd. about 15 lbs. to 20 lbs. per square incb), commencing 
at the top of the wall and working downwards. Great 
care should be taken that no air, or waterlock occurs 
in the work, or that any bulk of water is left in the 
thickness of the wall. The walls must, however, be 
thoroughly saturated before grouting is commenced. 

135. The mixture in the machine is to consist of not 
more than three parts of sand to one of cement, or 
as near this ratio as the nature of the sand will 
allow to flow in the machine. 

13fl. The sand and cement in the ascertained ratio 
are to be measured on a boarded platform, and roughly 
mixed in a dry state. Thrca buclxls of water should ' 
then be poured into the container, and while the blades 
arc made to revolve rapidly the mixed cement and 
sand should be gradually shaken in until the grout 
becomes creamy in consistency. It should not be 
too fluid, and the overseer should aim at getting a 
fairly thick grout forced into the cavities under high 
pressure, rather than a very thin grout under low 
pressure. The sand used should not be veiy coarse, 
but of finer grains than that used for pointing ; it 
must be perfectly clean and free from dusty particles. 

137. The grouting of cavities should be com- 
menced at the base of the wall, and no more should 
be treated at one time than will approximately corres- 
pond to the capacity of the container. This can be 
estimated 'when the walls are being washed out. 

138. The openings left in the pointing should 
be fitted mth ordinary wooden taps with the ends 
inserted well into the cavities or the prepared holes 
left in the liihe pointing at the. junction of bedding and 
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licarling joints, and the space round the circumference GaouTiiia — conlA. 

of eacli tap closed uj) with damp clay. The nozzle 

of the feed ])ipe should be inserted at some convenient 

point above the level at which it is estimated the grout 

will rise in the wall. 

1:19. When the pressuro i.s tumerl on, the grout, 
as it fills up the cavity and rises in the wall, will flow 
out of the orifices of the ta])s, and these should then 
be successively turned oiT, the ]>rocess being continued 
until the grout in the container is c-vhausted. Cure 
must be taken that the grout does not run down the 
wall or in any way show on the face. 

140. Each grouting point should be fed twice 
from the machuic ; and each laj), wlicn once charged 
with cement grout, cither from the machine direct or 
by percolation from other grouting holes, should be 
well cleared with a wire before the grout has had time 
to set in it. 

141. The pressure obtained on the machine should, 
as a rule, be not less than 25 lbs. nor more than 35 
lbs. per square inch, and if the above precautions are 
taken, this should have no bad effect upon the lime 
pointing (but see para. 150). When the work can 
be made good with a lower pressiu'C, the above pressure 
need not be maintained. In no case should the pressure 
exceed 35 lbs. per square inch. The overseer should 
carefully examine the pointing after the grout, is forced 
in, and, if it shows signs of being .disturbed, the pre.s- 
surc on the machine should be reduced.' 

14;2. If any. of the lime pointing has becti once 
“ started ” from the stdne faces, cracked by' the 
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Geotjthig — eontd, pressure of the cement grout, the joints must be cut 
out and made thoroughly good and sotmd with fresh 
pointing. 

143. In hand grouting the proportions of cement 
to sand will depend both upon the character of the 
voids to be filled and upon the degree of fineness 
of the sand. If the voids are large, one part of cement 
to two parts of sand may be used, but if small, then 
the proportion of sand should not exceed one part, 
and sometimes, particularly in ashlar work, neat 
cement should be used. In any case it is important 
to keep the cement and sand thoroughly mixed by 
continually shaking the can in which the grout is held. 

144. A convenient method of pouring in grout is 
to use an ordinary garden water can (without the rose) 
with a long narrow neck, the orifice being f inch or ^ 
inch in diameter. The best method of getting the 
liquid into the wall is to use a cow’s horn, inserting the 
smaller orifice in the waU, but if this is not available, 
either small cups of damp clay formed on the outside 
of the grouting hole or handmade funnels of tin or 
zinc can be substituted. 

145. It is necessary to leave, above the grouting 
hole, another small hole for the escape of air while 
grout is being poured in, and, in order to make the 
latter flow more freely, it should be agitated by a 
thin piece of wire inserted right into the cavity of 
the stoUe-work. 

14fb Every effort should be made to utilise a grout 
with as large an admixture of sand as is possible, so 
long as it is consistent >yith good workmanship. 
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147. Grouting machines arc to be in charge of an GRouTiNa—ctMi/rf. 
Arohseological Officer and arc to be operated by four 
men (see Plate XI). 

148. Fix the pan on a firm bed with a slope so that 
the delivery end is 6 inches below the other. If the 
grouting is to bo done near the top of a high wall the 
pan should be suspended from a pulley by a rope 
passing through the four holes provided for the purpose 
in the rims. 

149. Remove the cover of the grouting pan and 
connect the air compressor to the pan with the length 
of hose provided, 

160. Two of tlie men should pump air into the 
compressor until 35 lbs. per square inch is attained, 
and the pressure should not be allowed to fall below 
25 lbs. per square inch for ordinaiy cases. WTiere, 
however, the wall is thin or weak, the pressure should 
be reduced to 12 lbs. or 15 lbs. per square inch. 

151. Two other men should, in the meantime, 
mix the cement and sand as above described and place 
it in the pan. While the third man mixes, the fourth 
should replace the cover, connect the delivery hose 
to the pan and insert the nozzle into the hole left for 
grouting, well ramming round it with stifi puddle clay. 

152. The valve on the top of the compressor should 
first be opened, then that on top of the pan, and lastly 
the delivery tap. The grout will be quickly forced 
into the wall, but the mixing blades should be rapidly 
rotated until the contents of the pan are nearly 
exhausted. When this occurs (being ascertained by 
the decreased effort required), the valve on the top' of 
the air compressor should be. gradually closed in order 
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GitouiiNa— cci/Wrf. to avoid tlie loss of pressure ocenstoued by the air 
escaping througli the empty pan, lor in no ease should 
air be bloAvn into the grouting liole. 

153. TJic fourth man, who operates Ihc nozzle 
of the delivery pipe, should watch for any stoppage 
that occurs in the flow of the grout.. This is easily 
ascertained by the fact that tlic hose vibratos consider- 
ably' while the grout is discharging, and if the vibm- 
tion suddenly ceases before the contents of the nan 
are c.vhaustcd, it indicates that cither the nozzle is 
choked or that the cavity is air-locked. In either 
ease the delivery tap should bo imincdialcly turned 
off, as, if tlic latter condition is t lie cause of t he stoppage, 
tile face of the wall is liable to be blown out, or the 
nozvAe end of the hose bo forced oni violently nnd 
the grout will discharge on to the wall. 

154. Care mu.stbe taken that the delivery hose docs 
not sag, ns otherwise the grouting is liable to solidify. 
If it does choke, it can be clearcci out with a long 
inch round rod. 

155. In cases where a wall is weak, or a thin skin 
of facing material is bonded to a main wall, it must 
be cfliciently boarded and strutted into position before 
the grouting is commenced. 

lOG. The grouting pan should be cleaned out with 
water if it is not to be used within two hours of a 
previous discharge, and the contents forced out under 
pressure. The Archtcological OJlicer is c.xpcctcd to 
take great care of the machine, keep the parts pro- 
perly oiled, and prevent the grout from solidifying 
either externally or internally.- 
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157. Grout is liable to get into the eyes of tlie man Gkoutinq— concW. 
wlio operates the nozzle, and as it is very painful and 

dangerous, the Archojological Officer is to provide 
spectacles with side protectors, and is to insist upon 
their being worn. A small quantity of olive oil is to 
be kcj)t on the site and is to be applied to the eyes 
of any man who is affected by an accidental discharge 
of grout. 

158. In the repair of inlay work {piclra dura) the Inlav work 

greatest care is necessary in order to eusm-c that the onuA). 

new stones fit exactly, and that the edges of the existing 
groundwork are not scraped or chipjied. The following 

is the process to be followed. At the outset a tracing 
on .a thin sheet of mica is taken of the patch to be 
filled, and the tracing is then cut out carefully and 
its accuracy tested in order to ensure a perfect fit. 

When the mica pattern is found to be a true fit, it is 
then reproduced in thin sheet tin by means of a pair 
of tinman’s scissors. The tin plate is next glued with 
lac to the surface of the stone out of which the piece 
of inlay is to be carved, and the rough inlay block 
is then mounted for convenience on a wooden pedestal 
about ]/ 0" high and held rigidly in a slot at the top by 
means of a wedge. The pedestal, which is about 4 
inches square in section, is fitted into a heavy stone 
base to keep it steady. 

159. The fret cutting is. done by means of a plain 
soft iron wire (20 B. W. G.) mounted on a split 
bamboo bow. A weight ,.is attached to t]he point 
of the bow to maintain tlic proper pressure!^, bn the 
stone. Solid patterns are. ettt by ’ working the bow 
like a fret-.saw, and if the. required pattern has a hole 
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iNLAy woEK— in the centre, a hole is likewise bored through the stone 

^ond. gf t^jg Ijq^ passed through it before 

stringmg. The inlay blocks are cut on the slant, i.e., 
with an inirard slope of about lb degrees on the edges 
to facilitate the fitting. When properly shaped the 
edges are finished on a ‘ san * or emeiy wheel, which 
is a composition of emery powder and Zac in the pro- 
portion of 2 to 1. The edges of the pierced work are 
also finished off with a file made of the same emery 
composition reinforced with an iron wire core. 

160. After removing the tin pattern, the piece 
of inlay is tested for size and corrected by filing until 
it is an exact fit. The edges are then roughened so 
as to grip the cement, and the x>iece is embedded in the 
recess with a special cement, the ingredients of which 
are given below, and driven home by means of a light 
wooden mallet. The surplus cement having been 
removed, the inlay is allowed to set for at least a week, 
after which the surface is cleaned and rubbed with a 
‘ thapi ’ made of emery powder and lac and washed with 
water. 


161. The ingredients of the cement are : — 


White lime of marble 

• i 

Bcer 

Powdered marble .... 

. 6 chittaks. 

Burnt zinc powder .... 

. 5 

9 » 

Gum 

. 1 


‘0«r’ 

. 1 

n 

‘ J)al vrd ’..... 

. 2 

ff 

‘ Patacha ’..... 

. 1 

ff 

‘ Maatagi' . . . ' . , ' . 

' . i 

99 

‘ Tuhhm-i-Bdlanga ’ ’ 

• i 

9 
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162. The gum is first soaked in water and thelimAy work— 
other ingredients are ground in the gum water toconid. 

form a thick paste. The above quantity of cement 
takes two men two days to prepare. WHicn ready, 
it is kept in earthen pots well soaked in water and 
taken out as required. The cement will remain fresh 
for a week or ten days. 

163. The following is a list of the stones commonly 
iised in Indian ‘ pietra dura ’ : — 


Serial 

No. 

EnglWt. 

liindnittant. 

Where 

procnnihle. 

\ 

.... 

Santt-l-Oavra. , . 

Ranila. 

2 


Snng-I-Gliorl. 

nunila ami 

Jiihhulporc. 

3 


Sans-l'I’nnghan . 

SahniRnrIi 

(Gwalior). 

4 

ninci! iimrl)Ip 

SanB-l-Mutn . . 

.tlwar. 

3 

])Iuo<li<tono . 

S-irm-l-Rounirn 

Jithbiilporc. 

0 

• 

Snnc-Klnti . 

Ditto. 

7 

If • • « 

SnnB-l-Vitonla 

.TubbuIfiorG anil 
ClinlLicnon. 

8 

Carlitiiirlc, Dnmct 

SanR-i-Tninbr.'i 

.Tolpiir. 

0 

rarnclinn ... 

SaiiR'f-Aqlq . 

Cambay. 

10 

ConcliHlirll . 

Sankli .... 

Ceylon an 

Dwarka. 

11 

OornI * • • # • 

Jlimga 

■ ■ • ■ 

12 

Olnss . . ... 

SanB-l-SKara 

.... 

13 

•Tnspcr 

SniiK-l*nndoI , 

Jiibbulporc. 

14 

ft * • • 

Sang-I-Clalalira 

liltlo. 

15 

ff • • • 

SnaR-l-Jaiftwar 

Ditto. 

10 

H • • • 

Snng-l'Rntak 

n«vnllor. 

17 

II k • • 

Sang-l-Tilai, liRht yellow 
Or Rolrt (Roicctcd out 
. oflUitak). 

. • * ■ 
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Serial 

NO. 

EngU.ili. 


lllnilustnnl. 

Where 

procurable. 

IS 

Jasper 


Snng-i-Uilha 

.Tubbiitporc. 

10 

l.apislasiili . 


Snng-l-lJiJuaril 

(.Market ncihl). 

SO 

Malachite . 

• 

Dann-l'Farang 

lliisfin (Market 
Bombay). 

21 

Marbto (white) 

• 

Snng'I-Mannnr 

Jaipur and 

Jtnkrana In 
Jodhpur. 

22 

Mothct-o(-pcnrI 


Sip ■ ■ • * 

Goa nnd Ceylon. 

22 

Onyx . 

• 

Sang-I-Tjihsnnla . 

Broach. 

24 

Serpentine . 

• 

Sang-I-Mnrgaz 

Mysore. 

2S 

Shell . 

• • 

Knurl .... 

Any bazar. 

20 

Turquoise . 

• • 

FIroza 

Tibet and Vcrsla. 

27 

• ••• 


Snng-i>Ahrl . 

Je<snlmcr. 

28 

.... 


Snng-l-AJuha 

Snbnigarh 

(Gwalior). 

29 

• • •« 


Saiig'l-Chitia 

Xnrhadn river. 

30 



Sang'I.nuiiarln . . 

Gwalior. 

31 

.... 


Sanit'I-Khnttu . 

Jcswinier. 

32 



Snng-i-Stmnq 

Arabia. 

.33 



Sang'i'Znhrmuliro or 

Sang-I-Tolzahrmuhni. 

Ajmer and 

China, 


164. When iron bars, grills, grates, dowels, etc., are 
found to be splitting the stones in which they are 
fixed, they are to be cut off close to the stonework, 
and the remaining portion carefully drilled out. If the 
bars, grills, etc., are old and merit preservation, 
copper, gun metal or rustless steel ends can be welded 
or rivetted to the old iron. Where old iron-work set 
in lead is found to be detrimental to old stonework, 
etc., the lead is to be carefully 'drilled and cut out, and 
the iron re-run in with black rock sulphur. 
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165. For the preservation of bright iron or steel Iron ebeser- 
work in interiors the armour preservation liquid supplied vativb. 

by Messrs. Pinchin, Johnson and Company, Limited, 

Minerva House, 26 and 27, Bevis Marks, E.C., may 
be brushed on direct. 

166. For the preservation of exterior iron and 
steel work three coats of boiled linseed oil may be 
applied, each of the last two only after the previous 
one has thoroughly dried. Messrs. Pinchin, Johnson 
and Company Limited’s, “ S 3 rronite,” may, on instruc- 
tions from the Aichseological Superintendent, be 
employed instead. This liqiiid can only be used in 
direct contact with the iron; all loose rust and old 
oil or paint must first be cleaned off. Should rust 
stiU. remain after cleaning, a first coat of the liquid 
will make the rust shed. A second coat should then 
be given. If the Archaeological Superintendent is 
in doubt as to the best method of preserving any parti- 
cular piece of iron or other metal work, he should 
consult the Archaeological Chemist. 

167. If it is desirable to paint new iron work, such 
as fences or screen frames, the instructions laid down 
in M. W. H., p. 51, paras. 19 — ^21, will be followed. 

168. When modern lime or cement pointing has Joints : auTTiN( 
to be -cut out from old joints and stone faces on any and 
building, great care is to be taken that the edges and 

surfaces of the stones are not touched with the .chisel. 

When the cement pointing is hard and compact, a very 
small chisel is to , be used, and the centre only of the 
cement joint cut' out, after which the sides of the joints 
where the cement adheres, are to .be picked off with 
a steel tool, but without the .use of the hammer. ■ 
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Joints; 

ODTTING OUT 

and cleaning 
OF — cantd. 


Limb. 


Lime mortab. 


169. Where the joints of ashlar work are veiy bad, 
and the old lime mortar found to be quite perished, 
the clearing of the joints is. to be proceeded with as 
far as the tools and size of the joints allow, but no 
actual pointing is to be done until the condition of the 
old work has been reported upon. In this raking 
out, the stones must not be allowed to fall through 
want of support, but must be held in position by means ' 
of temporary wooden wedges. 

170. AATien the joints of the ashlar work are very 
fine, and the mortar in them loose or perished, they 
are to be cleared by the use of a tool, made from thin 
hoop-iron, cut with a saw edge on one side. With 
tMa the joints are to be sawn out as deeply as possible. 

171. Each consignment of lime should be examined 
and tested as it arrives, and any defects in quality should 
be immediately reported. The lime is to be thoroughly 
screened to get rid of any dangerous or refractory lumps. 

172. For making lime, stone or kankar is burned in 
kilns as described inM. W. H., para. 3, piiges 15 and 16. 
The former is then slaked and the latter is usually 
ground dry in a mill passing tlirough a sieve of 64 meshes 
to the square inch. 

173. Stone-lime mortar does not set unless it is 
mixed with sand, surldii (pounded bricks) or cinders, 
in a proportion to be fixed according to the quality of 
the hme. The usual proportion is 1 ; 2 measured 
dry. For quality of sand, surlchi and cinders see paras. 

6, 7 and 8 of M. W. H., page 16. 

174. Kankar being composed in part of clay does 
not, unless it happeiiB to be unush'ally pure, require 
other substances to be mixed -with it. ' 
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175. For the maldng of lime nodular (bicJihva) I-raiE mobtab— 
kanlcar of fair quality dug from the fields is recom- 

mended. Hard road metal and -washed kanlcar collected 
from ravines are not suitable. Kanlcar containing from 
8 to 30 per cent, of clay is the beat, but all kanlcar must 
be thoroughly cleansed and broken to 1^-" gauge before 
laying it in the kiln for burning. 

176. For making lime mortar, kanlcar lime is mixed 
in a trough according to the requirements of the day, 
as much water being added as will make it into a stiff 
paste. Stone lime with its ingredients is first mixed 
dry on a platform and then with water in a trough. 

177. As a rule the lime is soaked in water in a 
trough at evening time and is mixed and used on the 
day following; but if required for immediate use, it 
should be passed wet through a mortar mill for at 
least 2 hours before use. 

178. Unused mortar should not be allowed to set in 
the trough or on the ground. Any mortar that has 
remained in the trough for more than 24 hours is to be 
thrown away. 

179. After removal from the Iciln lime should be 
stored in large heaps in properly covered sheds. Stone 
lime should be made into mortar and used as soon as 
possible after it is slaked, but kanlcar lime can be 
stored in sheds for a long time after it is ground dry. 

180. The mortars above described are suitable for 
fine joint masonry or thick plaster work, but are 
unsuitable for wide joint brickwork, rubble stone 
masonry, and thipk plaster -work. For the latter 
class of works, whicb' frequently have to be carried 
put in the conser^A^on" of ancient monuments, the 
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best course is to grind tbe kankar lime wet after its 
removal from the kiln without any previous dry grind- 
ing. The amount of grinding required will vary accord- 
ing to the nature of the work, i.e., the grinding will be 
longer for fine class work and shorter for coarse work. 

181. Lime mortar of which the tensile strength is 
less than 100 lbs. per square inch is not to be used 
in conservation works. A practical and quick way of 
testing lime mortar on the work itself is to take a 
handful of mortar from the trough and, after a minute 
or t^vo, to wash it off the hand ; if the skin is left rough 
after washing, the mortar may be considered fit for use. 

182. The use of limewash or paint is strictly forbidden 
except under written instructions from the Archseolo- 
gical Superintendent. "ViTierc the face of stonework 
has to be covered with limewash the work is to be done 
as follows : — Badly decayed stono must first be care- 
fully brushed in order to remove loose particles (the 
chisel must not be used). The face of the stone must 
then be treated with a coating of limewash applied 
with a brush. The limewarii is to be made to the 
consistency of cream in the proportion of 8 or 9 
of lime to 1 of sand, to give it texture. The wash 
may be treated with colouring matter, where necessar)’’, 
to match the various stones, and when the stone 
work varies in colour, several pails of different tints 
are to be mixed and applied as required. See M. "W. H., 
pp. 34-35, paras. 2-9. 

183. If it is contemplated to remove limewash 
from an old surface, precaution must be taken to 
prevent injury to any inscriptions, relief or painting 
beneath. Limewash may ] ‘ofteii. • be , removed 'by 
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brushing mth native soap and water, or light sponging Limewash, 
in the case of painted or delicate surfaces, but, if it removal or— 
will not yield to this treatment, a weak solution 
nitric acid (not stuongcr than 1 : 10) or, in caseswhere 
the action of nitric acid may be deleterious, of acetic 
acid, may be used, followed a thorough washing down 
with water in which a little carbonate of soda has 
been dissolved. Acid, however, must not be used 
for the removal of limewash from marble or lime- 
stone, the surface of wliicli is disintegrated by it. 

Kerosine oil is effective in removing limewash off 
tilework. 

184. The instructions given in M. W. H., p. 34, 
para. 1, for the scraping of walls, etc., arc not to be 
followed. In certain cases scraping may be resorted to 
under instructions from the Arclucological Superin- 
tendent, but it should be done by means of bamboo, 
not iron, scrapers. 

185. Eecommendations for the wholesale removal 
of limewash on buildings which are still in use for re- 
ligious purposes should be made ndth caution and with 
due regard to the fact that many communities have 
a strong predilection for such limewash. 

186. Broken lintels or beams should be supported Liktels, bhokeit. 
by stirruping them from above, or, if that is im- 
practicable, by inserting R. S. joists beneath ; but 

it should always be borne in mind that such metal 
supports necessarily detract from the appearance of 
a building and that they ought, if possible, to be avoided. 

On the other hand, if ',a broken lintel is carved or other- 
wise decorated, it-is! far- better to preserve it in situ 
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by means of R. S. joists or other foreign supports 
than to remove it to a museum and substitute a plain 
new lintel in its place. For various methods of em- 
ploying steel supports, see Plates XII and XIIL 

187. In laying a rolled steel joist or angle iron, 
underneath a broken lintel it should first be thoroughly 
cleaned and then the whole be painted with cement, laid 
in cement, and grouted. The outer exposed surfaces 
can subsequently be cleaned of cement, treated with 
linseed oil, and painted. 

188. In cases where a pier, not forming part of the 
original design, has to bo introduced, it should be made 
quite clear that it is a later addition, without however 
rendering it obtrusive by pointing or by other purely 
modern devices. Such piers should be of plain ashlar 
masonry or such other material as the Archseological 
Officer may prescribe. They should be square in plan 
and as slender as the load they have to bear wiU permit. 
The masonry should be chisel-dressed and the joints 
should not exceed in thickness. The mortar in the 
joints should be coloured to match the adjoining sur- 
faces. In certain cases the method of construction 
laid doum in paras. 87-91 (Cave Temples) should be 
followed. 

189. "VlTien dismantling masonry, previous to re- 
building, it may be necessary to mark or number 
the old stones, so as the more readily to replace them 
in their original positions. In doing this care should be 
taken not -to incise' the numbers ’or to apply to the 
exposed surfaces of the stones? afiy-oil paint or other 
pigment or stain which -will be difficult to remove again. 
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The simplest plan is to number the stones on their faces Marking of 
with chalk and photograph them before dismantling, stones— 
After dismantling, the stones should be renumbered 
on the back (or on some other surface which will 
not show afterwards) in paint or other durable 
medium. 


190. In certain localities and in certain conditions “ Mates.” 
“ Mates ” may be used for waterproofing roofs or 
repairing cracks and fissures. Concrete is a good 
surface on which to apply it. Owing to its black 
colour, however, it should not be used in any exposed 
positions, where it is likely to offend the eye. The 
covering capacity of Mates is about 1 lb. to 2 square 
fe'et. It has about the same consistency as putty and 
is spread over the surface with a putty knife or trowel. 

“ Mates ” is obtainable from Messrs. Skippers and Co., 

Ltd., 86-1, Clive Street, Calcutta. 


191. In damp climates {e.g., parts of Kashmir) it is “ Medusa ” and 
sometimes necessary to waterproof cement and cement " ” 

mortar. Tor this purpose Medusa and Pxidlo Compounds. 
Waterproofing Compounds may be used. They are 
to be mised with dry Portland cement in the following 
manner : — 


192. Spread out 25 lbs. of the dry cement to an 
even thickness of 1 inch, and over this sprinlde lb. 
of the “ Medusa ” or “ Pudlo ” composition by means 
of a fine sieve or a flom* dredger (similar to a pepper 
box), turning the cement over while sprinkling. When 
all the “ Medusa ” or ” Pudlo ” is on the cement, the 
mixture is to be turned over at least 10 times until it 
presents a uniform, colour and not a grain of white 
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powder enn be seen. This is tlien to bo passed through 
a very fine sieve <o remove all lumps. 

19:^. For waterproof mortar, 25 lbs. of the cement 
treated with the “ Medusa " or “ Pudlo ’’ ns specified 
i.'' to be put with an amount, of sand that would be con- 
tained in a bo.x, open top and bottom, the inside 
dimensions of which arc 12 inches by 12 inches by 9 
inches (the .s.nnd to be fstruclc level). Turn the cement 
and sand several limes over, adding only enough 
water through a losc noEr.lc to make a fairly stiff 
mortar, which is to be used at once for render- 
ing.' All mt.xing to be done on a close-boarded plat- 
form. 

lOi. Notice Boards warning the public against 
damaging protected monuments or for other purposes 
should bo conspicuous enough to attract attention 
but not such ns to be an eyesore ; nor should they dis- 
figure the monument hj' being set up on the face of it 
or directly in front of it. The narrowest port of the 
approach to the precincts is, in most eases, the host place 
for their erection. 

195. For .such notices, the best material is white 
metal with lettering cast in relief. If enamelled iron, 
which is le.ss durable, is used, the ground should be 
in dark blue or black enamel and the lettering 
in white. 

196. If notice boards ate to stand in the open, the 
face of the notice should be protected by a sloping 
c/iajja m weather board, i" to 6" wide wliich can con- 
veniently bo made by turning down the upper edge of 
the metal sheeting. A sj^ccimeu of' a 'suitable and 



CONSERVATION MANUAli’ [ 197-d 

cheap form of standard notice board is illustrated in Noticb Boabds. 
Plate XIV. — contd. 

197. The task of cleaning ancient fresco or tempera- PAnsnKas. 
paintings or of removing whitewash, etc., from 

their face is a peculiarly difdcult one, and should 
only be performed under the supervision of an 
expert. The Archaeological Chemist should invariably 
be consulted by Archaeological Officers and his advice 
taken as to the treatment to be adopted. 

198. The restoration of plaster stucco on walls and Plasteb stdooo. 
ceilings is rarely admissible, and is to be carried out 

only under instructions from the Archfeological Super- 
intendent. Broken, damaged or loose plaster may be 
preserved with the help of lime grout or, in some 
cases, of plaster of Paris injected into the hollow 
cavities beliind the loose plaster and by appl 3 dng a neat 
fillet of lime mortar round the broken edges, care 
being taken that the cavities and edges are first 
washed clean with water. The mortar for the fillets 
is to be made as specified in para. 207 below for 
“ pointing, ” with the addition of one part of cement 
to 9 parts of lime. The mortar is to be worked well 
into cavities, trowelled to an angle of 40® and finished 
as specified for “ pointing ” in para. 209, care being 
taken in all cases that the coarse grit shows clean and 
sharp on the surface. 

199. On terraces, roofs, and domes, old plaster 
must be maintained in repair in order to keep them 
watertight. But . in such positions the new piaster 
should bo coloured .to match, as nearly as possiole, 
the old work 
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200. A mixture tliat has been found successful for 
this purpose, and which can be varied to match most dis- 
colourations, is as follows: — 

Knnknr liino 23 Seers 

Cement 2J „ 

Black slag frombrickkilnsrougbb' ground 7J „ 

Black colouring matter cstractcd from 
the cooked fruit of tho wild ponio- 
granatc (X.ireli) .... 4 Chittaks 

Black Sugar (ffur) ... .1 Seer 

Hemp (San) IJ „ 

201. It must be clearly undcrstcod that plaster 
such ns that described above is onlj’ to be used on 
terraces, roofs, etc., whore the original plaster of a 
more or less lilcc kind has been preserved and is in need 
of repair. Ordinarily, terraces, roofs, etc., arc to be 
repaired vith concrete (paras. 97 and 220), over which 
no finishing coat is to be laid. 

202. Lime mortar only, unless othcnvisc specified, 
is to be used for pointing, and it is essential that in 
repointiug old buildings the instructions given below 
should be carefully followed in order that the best 
results may be obtained. In the case of new masonry, 
provided that it is laid in lime, it is better that the 
joints should be finished off at once. 

203. The joints of the walls should be deeply 
raked out, to get rid of all loose dirt or old mortar, 
and to destroy the roots of weeds, grasses, or jungle 
which may be growing in them. 

201. Old mortar, though apparently soimd, often 
has a number of small voids behind the outer surface. 
"WTien this is the ease, these should. be thoroughly ex- 
posed and the siurfacc mbrtaf cut out. . - 
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205. After cutting out (and before pointing) tbe PoiimKG~co»i«d. 
joints should be very thoroughly blown out by an 

arc-pump, or by using the pressure from the grouting 
machine, if it is on the building. They should then be 
washed out thoroughly with clean water, by means 
of a garden syringe or spraying machine, or by a hose- 
pipe when the latter is possible, or by usmg the grout- 
ing machine under pressure. The bricks or stones 
should be quite wet when the pointing is commenced. 

Care should be taken that no bulk of water remains 
lying in old hollows and fractures in the walls. 

206. Where the raldng out exceeds 3 inches in 
depth, the joints arc, before pointing, to be tamped 
with Cement mortar well pressed home with special 
tools (see Plate A^II, fig. 3). The cement mortar is to 
be kept back a minimum of 2 inches from the face of 
the wall, or is to be raked out to tliat minimum 
depth. In either case it is to bo left rough as a key 
for the lime pointing. Only so much of the masonry 
(about a super-yard) is to be tamped at one time as 
will permit of the pointing being done whUe the cement 
is still green. 

207. Unless otherwise specified, the new mortar used 
for pointing should be made to harmonize with the 
old work adjacent both in colour and tc.xture, fine 
gravel, hajri, pounded brick or other ingredients being 
used for the purpose, according to the instructions of 
the Archseological Officer. The mortar is to be rammed 
tightly homo by means of Avood or iron punches and 
modelling tools. Each joint should be finished ofi at 
once, and successive layCTS 'of' .the mortar should be 
avoided. 
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PoEfTisG— con///. 20S. "Where grouting is required at the back of. 

the pointing, the depth of the pointing should he at 
least 3 inches, and, u-here possible 5 to 6 inches in 
depth, including the tamped cement mortar. 

209. The surface finish of the pointing will be 
decided by the Archaeological Officer. In all cases it 
will be expected that the grit in the mortar shall 
show on ^e surface. This may be attained either 
by dashing clean water from a brush on to the point- 
ing, or by pouring clean water from a tin on to it after 
it has begun to set, stubbing the pointing with a hog’s 
hair bru^ and cleaning off with more water poured 
over it from the tin. "Where it is imperative not to 
stain the masonry or brickwork on acconnt of its colour, 
the surface of the pointing must he stubbed with a hog’s 
hair brush, while a damp cloth is held along the lower 
edge of the joint. In cases like the latter very little 
water can be used. 

210. During hot, or dry windy weather, the green 
pointing should be kept permanently damp for a period 
of two weeks, by covering the walls with damp 
cloths, and an awning, or by spraying with water 
from a spraying machine* as many times daily as may 
be necessary. In very wet weather the new mortar 
must be protected by tarpaulins or other efficient cover- 
ing. The overseer is to see that the contractor arran- 
ges for the adequate protection or spraying of green 
pointing during holidays. 

• The spraying macBines recomajcndcd arc those manufactured 
by the Fonr Oaks Spraying Machine Co., Snlton Coldfield, 
Biimingbam, England. 
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211. Pointing miist not in any circumstances be PoiNTina— cwiit?. 
carried out during frosty weatber, and, in cold 

districts, all work must be stopped one month before 
.the period of the usual frosts of the district. Any 
work which is unavoidably carried out in seasons liable 
to frosts must be covered up at night with felt boards, 
sacking or other approved non-conducting materials. 

212. In pointing the face of a wall the masons 
should start at the top and work downwards. 

213. No pointing of any kind is to be keyed or 
struck with the trowel, but a perfectly flat face should 
be obtained for the joint between each stone and a 
rounded or lumpy surface must be avoided. It is not 
desired, however, that the surface should be so smootih 
that the grains of sand or surl'hi arc flush with the 
lime, but the grains should be made to stand out slightly 
beyond the lime face. A small sample of pointing null 
be supplied upon application to the Archteological 
Superintendent. 

214. Wliere the masonry is uneven and the edge 
of one stone is recessed some distance back from an 
adjoining stone, the pointing, nevertheless, must still 
retain a fiat face. 

215. In ashlar work the pointing material should 
be well pressed back with a fiat tool, so that the mortar 
face may be approximately at right angles to the beds 
of the masomy, in order to avoid a feather edge in the 
mortar. In every case instructions should be given by 
the Archaeological Superintendent as to whether the 
pointing is to be fiush or recessed, and if the latter to 
what extent 



66 


Sl6-^ Ij CONSEBVATioN MANUAL 

Poumwo— concW. 216. Jn pointing up very mde joints in masonry, 

pieces of stone which roughly fill up the open space 
may be inserted, as shown hi pig. 4 , Plate VII. These 
stones should have a weathered face to match the old 
work. Filling up the wide joints with small stones, as 
shown in Fig. 6 , Plate VII, will not be permitted. 

217. All stones inserted iji this manner are to have, 
at least, a d-incli bed. 

218. When a new brick or stone wall is being built 
in lime mortar, or where a new face in lime mortar 
is being added to a decayed wall, the pointing is to bo 
finished as the work proceeds, and the joints must not 
first be raked out and then pointed. Where the wall 
or new lace is 6 uift m cemeiit the instructions m para. 
206 are to be followed. 

219. In India, “ pointing ” js frequently understood 
to mean the smearing of mohtar flush over the surfaces 
on either side of a joint, anfl the subsequent marking 
of the line of the joint by an ibcised line. Such “ point- 
ing ” must never be permitted on an ancient monument. 
It is an anachronism which cannot be too strongly 
guarded against. 

220. In monuments of the pre-Muhammadan period, 
mortar was almost unlcno\vn. If in their rccon- 
stniction or repair its useisuhavoidable, it should never 
be visible on the surface of the masoniy or brickwork. 

Rebdildinq. 221. When the core of a wall is found to be either 

full of earth or disintegrated or dry built, it may be 
necessary to remove some of the face stones in order to 
clean out the dirt. This .shojild only be done under 
special instructions from* the’ Arolucological Officer, and 
before putting the workm Vand each stone shoidd be 
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numbered, and a diagram or photo prepared, showing Rebuilding 
the numbering (see para. 189), in order that the®®”^'^- 
stones may be replaced in their original positions. 

After the removal of the face stones the core of the wall 
should be thoroughly raked or washed out and loose 
mortal or dirt extracted. The backs and joints of 
the stones should then be cleaned and they should be 
replaced in their correct positions, rebedded in cement 
or lime mortar, and pointed up as previously described 
with lime mortar. 

222. No wall is to be taken down without the ex- 
press permission of the Archaeological Superintendent. 

223. Where face stones are so badly perished and 
fractured that the core of the wall is in danger of being 
exposed, fresh stone may have to be inserted. 

224. Modern stones with modern tooling should 
not be inserted in old work except under instructions 
from the Archaeological Superintendent. 

225. W^here a new face has to be added to a decayed 
stone wall, it must be properly and efficiently secured 
to the main structure with bond stones. The length 
of the end projecting into the old work will vary accord- 
ing to circumstances, but should be at least 12 inches. 

The bond stones should be spaced, as a rule, 3 'feet 
apart horizontally and 12 inches vertically. 

226. Where the face of the masonry is very uneven 
and some stones have been worn away for a considerable 
distance back from those adjoining, the recessed stones 
may be loosened and be^bro&ght out to align with 
the true face of the masonry V'ti&fi cavity behind should 
then be filled up. . This work must not, howeverjs b.e 
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carried out 'vntliout the express instructions of the 
Axchajological Superintendent. 

327. All accumulations of soil or debris on terraced 
roofs or other Sat surfaces are to be removed, since 
they favour the growth of vegetation. Any opening in 
roofs through which rainwater can percolate are to be 
stopped or coveted in, and proper drainage provided. 

228. Cracks and fractures in ancient plaster cover- 
ing terraced or sloping roofs or domes are to be treated 
as specified in para. 102 (sec also para. 199). In all 
cases in which the new work is \nsible, it is to be 
coloured to match the surfaces adjoining, the colour- 
ing materials being mixed with the plaster and not 
applied after the repairs are done. 

229. If the old plaster is so disintegrated that a 
complete recovering of the roof is unavoidable, a concrete 
should be used for the piurpose which may be either 
(a) cement concrete as specified in para. 97, or (6) lime 
concrete to which cement in the proportion of 1 : 9 of 
lime has been added. In either case the nature and 
size of the aggregate and the thickness of the coat ate 
to be determined by the Engineer in charge, and in 
either case colouring matter is to be added as specified 
for plaster in paras. 199 and 200. 

230. IMiere concrete is used for the covering of roofs 
and domes, it is to be finished in accordance with the 
instructions given for terraced flooring in M. W. H., 
p. 36. On no account is a finishing coat of plaster to 
be laid over the concrete. 

• ^El.' If a roof or dome requiring repair is covered 
with brick or stone, the outer course of bricks or stones 



63 


CONSERVATION MANUAL [ S3 2-5 


slioiild be removed and reset in cement mortar, water- 
proofed, if necessary, as specified in para. 193. 

232. If it is necessary to construct modern roofs Modern roofs 

for the protection of .sculptures or other antiquities sites. 

left in situ, full particulars as to the tjrpe of roof 

required and its construction should be given by the 
Archreological Superintendent, who should consider 
each case on its own merits and with special reference 
to the materials locally available and to the propriety 
of the proposed roof amid the surroundings in which 
it is to be placed. 

233. Sand used in the mailing of mortar should be Sand. 
coarse-grained, perfectly clean, sharp, and preferably 

of a yellow and variegated colour. It should, if possible, 
be obtained from local pits, rivers or seashores, but it 
is absolutely essential that it should possess the above- 
mentioned qualities, in order that a successful result 
may be obtained for cement or lime mortar. Fine- 
grained, dusty, or dirty sand must not be allowed, and 
each fresh consignment should be carefully inspected 
in order to see that it corresponds with the sample 
approved in the first case, 

234. Many sands, which would otherwise be of good 
quality, contain lumps of foreign matter, or a quantity 
of dusty particles. Such sand may, with the Engineer’s 
consent, be used after it has been thoroughly sifted 
and washed. 

235. Sea-sand contains a quantity of' salt which 
will cause efflorescence when .the mortar is '^et.'; The 
salt must be .eliniinated by very thorough washing in 
clean water, ,thc Y?atei: beipg renewed at each- washing; 
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The amount of salt in the sand can be judged roughly 
by tasting the water in which it has been washed. 

23G. New stonework which has to be inserted in 
ancient structures, should be matched as nearly as 
possible with the old masonry adjoining it. It fre- 
quently happens that the same quarry yields several 
varieties of stone, and care should, therefore, be taken 
when putting in new patches to procure stone of the 
same texture and colour as was used by the original 
builders. ■' 

237. In some cases, where the old stonework has 
weathered to a darker tint, it may be desirable, in order 
to avoid any \’iolent and unpleasant contrast between 
the new and old surfaces, to resort to artificial means 
of staining the former. Such staining, however, 
should not be attempted in any situation where it will 
be exposed to hea^y and prolonged rains, since no 
stain has yet been discovered which will successfully 
withstand them, even for one season. 

238. In sheltered positions and in dry climates, 
the following stains have been found efficacious. 

(«) Bark of acacia J accr. 

rement . . . . . . • h cliitvak. 

Boil the bark of acacia in 5 seers of water until 
reduced to half the quantity, then mix uith it cement 
and as much powdered murum (generally about 2 
chittaks) and ns much powdered charcoal and, if neces- 
sary, corydung as may be needed to obtain the requisite 
colour. Apply the stain with u brush. 

■ (6) lihilausan ntd (poimdcd) ' . ,.i seer. 

Motbyliitcd spirit .. • ' ■ . . . ■ • S'sccis, 
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Mix pounded hWmran nufc with fho mcthylnted 
spirit and keep llie inixlurc for (ayo days before it is 
tipcd. Apply ■\villi a l)riisli. 

230. In all eases the stnining of stonework must 
bo carried out under the personal supervision of an 
Archteological Ofliccr. 

2'10. Ko expcrinientsS are to be tried with nnystoKn mnsnn- 
filone preservative on ancient buildings cxcc])t under 
instructions from the Archrcological Superintendent. 

The latter ehould in all cases consult the .Archseological 
Chemist before recommending any particular preser- 
vative, and should supply him, if possible, wdth a .epeei- 
men of the wcuthcicd stone, so that he may test chemi- 
cally for t he causes of decomposit ion. No known preser- 
vative is fruitablo for all stones or for all kinds of decay ; 
and no ]iate.nt solutions on the market arc as cnicacious 
as they are claimed to be. If in any case the Archroolo- 
gical Cliemist advises the use of Baryta water or other 
Bolufions injurious to man, the overseer must see 
that the workmen ndoj»t the precautions recommended 
in order to avoid the evil effects to which they would 
othcAwisc 1)0 o.xposcd. 

2J1. Book sulphur is melted down in a manner Itocu Sotrnnn. 
similar to lend, a fiinnll kettle being a convenient ulcns'l. 

When boiling it is poured round and into the joint, 
using clay in the .came w'ay ns when lead is emjiloyed. 

2J2. Sulphur is very inflammable, and care baa to 
be taken when heating, as once on fire great difficu/ty 
is c.xperienccd in c-\linguishing it. It docs not. flame, 
but only smoulders.' 

2*13. Where • ])icoe-a of tileworlt have fallen away, 
leaving gaps* in the .surface, Iho gaps should not bo 
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filled mth plaster, but the tiles adjoining the gaps 
^ould he edged xound with a neat fillet of plaster as 
specified in para. 198. The plaster should be coloured 
60 as to harmonize with the exposed ground on 
which the tiles are bedded, not to match the tiles, 
themselves. 

244. All excarations for undeipinning must be 
carefully and adequatdy planked and strutted, and 
all the masonry work, etc., immediately above the 
proposed stretch of underpinning, must be adequately 
held by raking shores on a good solid foundation. 

245. TVhete a long length of wall has to be under- 
pinned, the work must be carried out in sections about 
3 feet in width, and to the depth indicated in the esti- 
mate; the masonry overhead and the earth at the 
sides must be thoroughly shored up and strutted. 

246. If the underpinning exceeds three feet in 
height, the masonry is to be built up in layers not ex- 
ceeding two feet, and each layer is to be allowed to set 
before the layer above it is added. 

247. Two sections may be carried out together, but 
under no circumstances should tliey adjoin ; generally 
a distance of 12 feet should separate any two such 
sections. The holes must be kept quite free from 
water by pumping or bailing out. 

248. If the underpinning is to be in concrete (see 
para. 97) from the foundation level up to the underside 
of the wall, temporary rough-hoarded centerng must 
be placed across the outer face of the hole, the boards 
being placed in position os the concrete is filled in. 
If the ground is of a loose or sandy nature, close 
boarded sbeeting must be placed on all sides round the 
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hole. All such boarding should be covered with a UKDEnriKNiKn 
coat of limcwnsh on tho sides adjacent to the concrete — conul. 
to prevent the latter adhering. 

2d9. AH concrete must be well rammed into a dense 
solid mass Avhen possible, and where the height of the 
hole is insufficient to ram vertically, the concrete must 
be well punned in from the front face. Where there 
is any difficulty in punning up to the underside 
of the foundations, the interstices must be filled up 
with cement grout, if possible, from tJic grouting 
machine. 

250. Wliere the footings of ihe walls arc very loose 
and disintegrated, the joints should be well washed out 
and filled with cement grout, if possible, before the 
underijinning is commenced. 

251. 'MTiero a section of the underinnning adjoins 
a previous section, the sides of the block of concrete 
are to be thoroughly washed and covered with a coat 
of cement grout applied with a brush. 

252. Where the concrete underpinning will not be 
subjected to a heavy load (c.fjf., in a thick low' wall) 
the cost maj’ be reduced by the insertion of fairly large 
pieces of stone in the body of the concrete. All such 
stones should be bedded flat and must be washed clean 
before being laid. 

253. In- removing w'ceds, trees or shrubs, etc., from Veoetamon 
walls it is essential that the roots should be completely (Jungle). 
destroyed, and dming tho process of raking out any 

tendrils foimd in the joints should be follow'ed up and 
removed. The.g^o^vth of vegetation in tho' joints of 
ancient brick or stone buildings is one - of the principal . 
factors in causing their ruin,, and the only sure way 



254 - 9 ] CONSERVATION MANUAL 


68 


Vegetatiok 
( jmrotE)— coHt3. 


Wall ekss. 


Wall tops. 


of dealing witli tMs evil is constantly to eradicate the 
plants before they become fully rooted. 

25-1. Joints wliicb bave to be raked out in order 
to destroy the vegetation should, after the earth, etc., 
has been removed, be immediately lepointed (see 
paras. 202 sqq.). 

265. The cutting out of large trees from ancient 
masonry is an operation that demands especial care. 
As a rule, large trees should be removed in sections, 
in order to prevent injury being done to the masonry. 

256. When jungle has to be cleared from around 
an ancient monument, it should be cut for at least 30 
yards on all sides, unless special reasons to the contrary 
exist, and its roots should be completely eradicated so 
as to i>rcvent them from sprouting again. 

257. Wlicre wall ends arc composed of small stones, 
not large enough on bed to permit the joints to be raked, 
the stones, may, on instructions from the Archaeological 
Superintendent, be removed and rebedded in cement or 
lime mortar. 

258. Tops of walls aro to be treated only in accord- 
ance with instructions from the Archroological Superin- 
tendent, unless immediate measures are necessary for 
their security, in wliich case the steps taken are to be 
of a temporary character, and arc in nowise to afEect 
or alter the work existing. 

259. Unless otherwise specified, pointing (and bed- 
ding where necessary) to wall tops is to be done in 
cement mortar made with coarse-grained sand, to which 
Medusa or Pudlo or other waterproofing. materials may 
be added if considered necessaiy.' The simface fimshing 
18 to be b'f the same^charabter as' in' lime'indrtar. 
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260. Wliere the wall tops have a broken Blgr-line, Wau. tops— cow<d. 
this must he left, and on no account he straightened, 

unless there are special reasons for restoration. Such 
restoration must only he carried out imder written 
instructions from the Archieological Superintendent. 

261. Where the tops consist of large firm stones 
well weathered, and the joints are clean, it will probably 
only be necessary to point. Where, however, as in the 
majority of cases, the tops consist of loose stones with 
dirty joints, or where hoUows holding rain water occur, 
the work is to be undertaken in small sections. The 
stones are to be numbered, and a rough diagram is 
to be made showing their position. The stones may 
then be lifted, and cleaned, and a layer of the cement 
mortar laid over the whole section to be treated. The 
stones are then to be rebedded in their exact position, 
care being taken to preserve all the irregularities that 
existed before the top was touched, provided always 
that no hollows are left for the retention of water. 

262. Low foundation or other walls, especially those 
exposed in excavations, may sometimes be protected by 
a covering of earth or grass. In such cases the Archaeo- 
logical Superintendent must satisfy liimself that the 
protection given toU be adequate and that means can 
be taken to prevent jungle growing in the earth. 

263. If walls are out of plumb, it is seldom neces- WAins out ox 
sary to dismantle and rebuild them. In many cases 
it will be found that the fault was caused soon after 
the erection of the building, by the subsidence of the 
foundations, which, having, jpermanently ’ settled, are 
not likelv to so anv further.' If there is anv susnioion 
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of movement, the trail should he carefully watched 
and any movement reported. 

261. Weather stains and lichens on the outside of 
a building should not ordinarily be removed, but any 
growths which are obscuring carvings or inscriptions 
or are oj)en to objection on other groimds, may be 
removed by brushing with soap and water or by means 
of blunt wooden instnunents. But care must be 
taken not to scratch the surface or to leave other un- 
sightly marks of the cleaning, thus making the remedy 
worse than the defect. 

265. Weather stains on white marble or stucco may 
be removed by the use of soda ash (caustic sodaj. The 
soda ash should be well mixed with chalk or lime and 
coimtry soap, in a proportion of 10 to 25 per "Sent, 
of the other ingredients, and the mixture should be 
worked to the consistency of a thick paste which should 
then be lightly rubbed over the stains. About seven 
hours afterwards it shoiild be washed off with warm 
water, the washings being repeated until the water fails 
to turn red litmus paper blue. 

An alternative method is to dissolve 1 lb. of caustic 
soda in 1 gallon of water and apply in the case of marble 
uith a soft bristle brush, in the case of stucco with a 
clean soft cloth, then after a few minutes to wash the 
surface thoroughly with clean water. The litmus 
paper test should invariably be applied to the washings 
to ensure that no trace of alkali remains on the cleaned 
surface. - 

’• 266. In view of the costliness of . expanded metal 

as compared with ordinary wire netting, the latter 
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may be used wherever special strength is not required Wiim NEmua- 
and where there are no objections to it on other grounds, 
e.g., in window-opening high up in a building. 

267. For doors in conspicuous positions an excellent 
kind of wire netting of various patterns and gauges 
can be obtained from Almiedabad in the Bombay 
PresidencJ^ Cf. Plate XV. 

268. The principles applying to the conservation of Woodwobk. 
wooden buildings must, owing lo the nature of. their 
material and the comparative!}' short duration of their 
existence, necessarily differ from the principles applying 

to structures in brick or stone. 

261). Once a brick or stone structure is put into a 
good state of repair, it may be e3q>ectcd that, with a 
little attention from time to time, it will last for 
several hundred years. AVith wooden structures this 
is far from being the case and, as a rule, the strictest 
economy must be observed in their conservation. In 
the treatment of many relatively modern buildings this 
may ordinarily be confined to (1) such plain structural 
repairs as will ensure the stability of the building, (2) 
repairs to the roof with a view to prevent the percolation 
of rain water,- (3) oiling of the woodwork, and (4) such 
protective measures as are necessary to preserve the 
glass incrustate work or other ornaments. 

270. On the other hand, no pains or expense should 
be spared in the preservation of any woodwork be- 
longing to the mcdiajval or earlier ages, as specimens 
of this class of work are exceedingly rare and valuable, 
and one and all of them, whether they be complete 
structures, lilce -the temples of the Chamba valley, or , 



aVl-Sg CONSERVATION MANUAL 

WooD\^oRK — doors, pillars and tlie like, built into some stone or brick ' 
concld. edifice, ought to be Hghly prized and scrupulously 

cared for. The treatment of such ^vood'\vork, if it is 
to be successful, may be a difficult and technical matter, 
and the^assistance of the Archseological Chemist should, 
as a rule, be invoked. 

271. For the preservation of teak wood, periodic 
applications of crude earth oil or boiled linseed oil are 
efficacious. For other Idnds of wood “ Solignum ” 
is generally preferable. 

272. Woodwork found in wet soil or water should 
not be exposed to the air, but should be kept in water 
or wet sand or wet sawdust pending receipt of instruc- 
tions as to its treatment from the Arcbscological 
Chemist. Before being laid in wet sand or sawdust, 
painted, carved or inscribed parts should be protected 
by a layer of cotton wool. These precautions are 
necessary to prevent shrinkage and distortion of the 
wood through too rapid drying. 

273. If woodwork is found to be infected vath 
injurious insects, the pest may be destroyed by means 
of carbon disulphide or hydrocyanic acid, the wood 
being afterwards protected against fmther damage by 
the application of a suitable preservative. 
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Marshall. 


General Rules for the treatment of 
Stone Buildings with Preserva- 
tive solutions* 


In order to employ a stono preservntivo to tlie- 
beat advantage, it is important to observe the follow- 
ing rules carefully : — 

(а) The surface which requires the treatment 
should be quite clean. Any foreign deposits, 
such as dust, soot, etc., should be removed 
by a brush, which should not be so hard aa 
to injure the stone. If necessary, soap and 
hot water may be used, but , coatings of oil, 
colour or former preservatives will have to be 
eliminated by special treatments. The oper- 
ation should aim at freeing the pores of all 
obstructions before the application of the 
stone preservative. 

(б) The surface should be quite dry. This rule 
applies also if the treatment has to be re- 
peated, [vide c). 

(o) The application of the stone preservative 
should be repeated three or more times until 
no more is absorbed. The first coating re- 
quires a very dilute solution wliioh will 
penetrate as deep as possible, and, on drying, 
leave the pores still free to receive" more of 
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the preservative. The concentration of the 
subsequent coatings may be gradually in- 
creased. 

(d) The preservative should penetrate the surface 
ns deep as possible. In order to facilitate 
this, the solution, and if possible, the surface 
also, should be warmed before the applica- 
tion. 

■(e) The surface should bo cleaned with a moist 
sponge, immediately after each treatment in 
order to remove any superfluous jireservative 
and keep the surface clean. If this precau- 
tion is neglected the surface, on drying, will 
appear imsightly and more or less glossy. 

•(/) Roimd stiff paint brushes arc suitable for 
applications on plain surfaces but a sprayer 
will be more handy for reliefs or ornamenta- 
tions. 

'(g) The nozzle of the sprayer should bo held as 
near the surface as practicable and the solu- 
tions (employed with the sprayer) should be 
more dilute than those for application with 
brushes. The reason being,. that the rate 
■of evaporation from fine drops is much grea- 
ter than that from a plane surface, and it is 
desirable that the solution should not get 
concentrated on reaching the stone surface. 

[h) The quantity of a preservative which is pre- 
pared at a time should not be more than 
what can be consumed in a short time. This 
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is due to tbo fact that some preservatives 
arc aiTcoted by ilie otmosi)here and the 
solution will become concentrated by the loss 
of its volatile constituents. At the end of 
the operation the brushes, sprayer and uten- 
sils should be cleaned and left to dry. 

'{i) The weather should be warm and dry. The 
amount of moisture retained by a stone 
surface depends on the humidity and tem- 
perature of the atmosphere. If the treatment 
is carried out in moist weather, the preserva- 
tive solution will not penetrate sufficiently 
and, on drying, form a thin hard layer near 
the surface, which will peel oft in course of 
time. Moreover, in hot weather the enclosed 
moisture uill tend to escape through this 
hard layer and help in its disintegration. 
The surface should not bo e3q)0sed to the 
direct rays of the sun at the time of treat- 
ment. 

These arc the more important and general pre- 
« cautions, which should be supplemented by the 
directions which the proprietors specially recommend 
for their preparations. There will still bo sufficient 
•room for the sound judgment and skilful manipula- 
ition of the operator. In any case it is very desirable 
‘to carry out preliminary experiments on unimportant 
.parts of the monument. 
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Plate I, 



Muqhaii Seats of Marble ahd Sandstone at Taj MahAD. Agra. (See para. 81). 




Pr.\Tr II, 



Sandstone Seats of Early Mughal Pattern at Husiaydn’b Tomb, Delhi. (Sec para. 81). 
















Detail or Gate in tee Palace at Ohchha (See para. 103). 
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OP Fixe?g Expanded Metal to Asole-iros Fraud (See para. 104). 



WOOOCN CMAUKHAT 



.Method of Fixing Expanded Metal to Wooden Fbame (See para. 104). 
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NjB^Tnn stzn op tiih Stibhup and Rodled Srnnt 
Joist to hr OAtcotATnD in kacji case. 
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SCCTION ON A B. 
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